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Al «YkpQiHChKM HQYKOBO-AOCAIAHU IHCTUTYT MeAMLIHW ToaHCcropTy» MO3 YkpaiHu, m. Oaeca, YkpaiHa
’HaujioHanbHu MeanyH yHiBepcuteT imeHi O.O. boromonsLsi, M. Kuis, YkpaiHa

LLilo MmOXke AaThn AAS KAIHIYHOT NPAKTUKU
TaHAEeM NAaTtodi3ioAora Ta KAiHILMCTA?

For citation: Pocki. 2024;13(2):96-100. doi: 10.22141/2307-1257.13.2.2024.451

Pestome. XBopobu HUPOK, MOYMHQKOYUCH (3 TOCTPOrO YOKEHHST HUPOK, FOCTOOI XBOPOOM HUPOK a60 MQ-
FOYU HEBU3HAYEHUM AEBIOT, SIK MPQABMAO, MPOMPECYIOTH Y XPOHIHHY XBOPOOBY HpoK (XXH). Naromopgos rnpo-
rpecyBaHHS PO3BUBAETLCS i3 MEPEBAXKHNM MOLLKOAXKEHHSIM KAYOOYKA 3Q PAXYHOK MOMER YASIOHOIO QIALTPA
ab0 KQHQAAbLLB, HAMYACTILLE MPOKCUMAALHOIO BIAAIAY. MIDKHQPOAHVM HOQCTAHOBAMU BU3HAYEHO ABQ MO-
KQ3HMKQ, SIKI BUBHQYQIOTb MPOorHo3 nepebiry abo nporpecyBaHHst XXH, a came: aabOyMiHypIst TQ LUBUAKICTb
KAYGOYKOBOI pinbTpaLii. IHLLI KPUTEPIT, SIK-OT 3HAYEHHST QPTEPIAALHOIO TUCKY, NMATOMOPGOAOrIYHI 3MiHKM Q6O
6QratopaKTopHI KAALBKYASITOPMU, SIK MPABUAO, 3QMPONOHOBAHI AAST OKPEMUX HO3O0AOTYHMX dopM. [lpoTe Bi-
POriAHO BU3HQYUTY MPOrHO3 MporpecyBaHHsI XXH € AOCUTb CKAQAHVM 3QBAQHHSIM. HaMY 3QrpOrnoHOBAHO
3QCTOCOBYBQTU BU3HQYEHHST QYHKLIIOHAABHOIO HUPKOBOIO PE3EPBY ANSI OLIHKN KIAbKOCTI YHKLIIOHYHOYMX HE-
GPOHIB, O PA3OM i3 QPTEPIANBHUM TUCKOM, CTyrneHeM aAbOYMIHYPII TQ LUBUAKICTIO KAYOOYKOBOI pinbTp ALl
AO3BOASIE BiAbLL KOPEKTHO OLIHIOBATY MOAQALLLMK MPOrHO3 rnepebiry XXH.

KAIOYOBI CAOBQ: yHKLIIOHOABHIIA HPKOBUK PE3EPB; XPOHIYHA XBOPOOQ HUPDOK; TOCTDE YPAXKEHHST HUPOK;

roCTPA XBOPOOA HUPOK; MATOreHE3 XBOPO6 HUPOK

YV Hedpoorii, 1K y Oynb-sKiii Tary3i KIiHIYHOI MeIn-
LIMHU, OCHOBOIO JiaTHOCTUKM Ta JIIKyBaHHSI € HO30JIOTiU-
Huil minxin. IcHyloua kiacudikailis rnepeadadyae po3Inoiaiia
HO30JI0Ti1 Ha IBi OCHOBHI I'PYIIM, a caMe: TOCTpa Ta XpOHiu-
Ha xBopo6a Hupok (puc. 1). ITo cyri, 11e 1Ba MOXIIUBI TH-
MOBi BapiaHTH PO3BUTKY He(POJIOTiYHOI TATOJIOTii, OCHO-
BHUMU KPUTEPISIMU SIKUX € HAABHICTb i CTYMiHb a30TeMil
Ta/abo KiJIbKiCTh ceyi 3a BUBHAYCHUI MPOMIiXKOK Yacy.

Binbin netaspbHa HO30J0TiYHA XapaKTepUCTUKA HaBe-
neHa B Tabj1. 1 (amanroBaHo 3a A.S. Levey, 2022 [1]).

3BepHiTh yBary, o BusHaueHHsI [ XH y pekomenmairi-
ax KDIGO-2024 [3] uuryeTtbes 3a N.H. Lameire, A. Levin,
J.A. Kellum et al. [2], a opuriHaiabHa TpaKTOBKA HaBeIeHa
Ha puc. 2.

3 maToMopdOJIOriYHOI TOUKM 30py AMHAMIKa 11X IIPO-
1eciB oOyMOBJIeHa IBOMA IIOCIiZOBHUMMU €TamaMu: I10-
IIKOIKEHHSIM 1iF04MX HE(POHIB 31 3BHMXKEHHSIM 1X (PyHKIILi1
Ta 3MEHIIEHHSIM TePBUMHHOI KiJbKOCTI (PYHKIIOHYIOUMX
HedpoHiB. [TprunMHOIO 3MEHIIIEHHS KiIbKOCTi (DYHKIIIOHY-

04nX He(pOHIB € BMUKAHHS MeXaHi3My aBTOPETYJISILii, a
caMme peaxilii 3MiHu yIsTpadiIbTpaTy Ha iCHYIOUMi pyHHY-
ounii hakTop, 1110, HAPUKIIA/l, XapaKTepPHO JIsl TOCTPOTO
ypaxXeHHs1 HupoK. CrioyaTky 1ie pUCTOCyBalbHA peaKilis,
sIKa PO3BUBAETHCS MapasIeSIbHO TSXKKOCTI MOIIKOIXKEHHS
He(dPOHIB i CYMPOBOIXKYETHCS 3MEHIIEHHSIM IIBUIKOCTI
KJIy00uKOBOIi (inbTpallii, mi3Hile — 3aru6eab HehpPOHiB.
[TporpecyBaHHsI HUPKOBOTO TpOIECYy MOXe BinOyBa-
THUCH i3 TIEpeBaXKHUM TIOLIKO/IKEHHSIM KJIyOouka abo Ka-
HanbliB. Haramaemo, 1o npodiasrpoBaHuii OiJIOK i ajb-
OyMiHU TIOBHICTIO peabcopOyIOThCsl B MPOKCUMATbHOMY
KaHabli. Lleit mopir peadbcopOirii Mae MaliKe IBOKpATHUM
3arac. 3po3yMijio, IO aJbOyMiH BUSBIISIETHCS B CeUi BXe
TOJIi, KOJIK HOTO NBOKPATHUI HAJUIMIIOK 1aJli HE MOXe BXe
peabcopOyBaTuch. TakuM 4YMHOM, HasSBHICTb OYyIb-sSIKOI
KiJIbKOCTi aIbOyMiHY B Cc€4i BXe € MaTOJOTiYHOI 3MiHOIO,
ajke He MOXKe iCHYBaTU «HUXKHBOTO» HOPMaJIbHOTO PiBHS
anpOyMiHy B ceui. CaMe TOMY MPOrHO3 Tepediry XpoHiuHoT
XBOPOOW HUPOK OyayeThCS HAa NMOKa3HUKaAX aJIbOYMiHYDil i
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3anpoueHi ctarti / Guest Arficles

LIBUAKOCTI Ki1y0oukoBoi (inbrparii. KniHinucram gobpe
BiOMO, 1110 piBeHb aIbOYMiHYpii A3 HEMOXIMBO MeIUKa-
MEHTO3HO MOHU3UTU 10 Al (32 BUHSITKOM He(POTUYHOTO
CUHAPOMY).

IcHye MOXUIMBICTH BMSIBJIEHHSI Takoi ajibOyMiHypii/
MPOTEiHYpii, 10 3HAXOAUTHCS 3a MeXamu ii Bepudika-
1ii B aHamizax ceui. [Ipu 11bOMy MOPIBHIOETbCSI €KCKPEILList
Oinka 3a 1 XB B yMOBax T0OOBOTO JIiype3y Ta MpPU COJIbOBIit
MnpoOi mig yac BU3HAYEHHST (DYHKIIOHAIIbBHOTO HUPKOBOTO
pesepBy (DHP). BecraHoBIieHO, 1110 i i Yyac pOBeAeHHS
npoOM Ha MPOTEIHYPil0 32 ONMHULIIO Yacy YU IepepaxyHKy
Ha 1 MJ1 KJIyOoukoBOi Gijbrpaliii anbOyMiHypis 3pocrae,
TOOTO CIOCTEePIiraeThes 30iIbIIEHHST TUTOMOI IIPOTEIHYPil,
11€ CBiTYUTH MPO Te, 1110 Y YACTUHU MOIIKOKEHUX Hehpo-
HiB 3HUXKYEThCS KIyOOuKoBa (hibTpallisi 3a MeXaHi3MOM
KaHaJbleBO-KJIyoouKoBoro OayaHcy. Lle mpusBoauTh 10
3HMXKEHHSI TIPOTEiHypii, a JaHi TTpo 3pocTaruy MpoTeiHy-
pito TIpU COJTbOBOMY HaBaHTaXXEHHi CBiuaTh Mpo peasib-
HUI1 CTYITiHb ITOIIKOIKEHHS yciX HepoHiB [5].

IH1mIMii cueHapiii mporpecyBaHHSI XBOPOOW HUPOK — 11€
MOPYIIEHHS KaHAJIbLeBUX (PYyHKIIIH, SIKi BAHMKAIOTh Hali-
YyacTille Ha TJi Ba30KOHCTPUKIIil APYyroi KaITIsIpHOi cuc-
TeMu HedpoHa. 3HMXKEHHSI KPOBOTOKY B 1IbOMY CETMEHTI
BUKJIMKAE ilIEMil0 KaHaJblliB, 3MEHIIEHHS TOCTa4aHHS
eHeprii Ta BTpary ¢yHKUil KaHanbliB (puc. 3). SIckpasi
KJIiHiYHI MposIBU — 1Ie TyOyJionaTii, iHTEpCTUILliaIbHUMA
HedpUT Ta BiKOBa CiJibBTpauatoua HUpKa. Tak, y jroaeit
MOXUJIOTO BiKY MOIIKOIKEHHsI HUPKOBOTO €MiTesilo, 0co-

0JIMBO MPOKCUMAJILHOTO Bifiay He(poHa, MPU3BOAITH 10
3HAYHOTO 3HMXKEHHSI peadcopOllii HaTpilo, SIKe HEMOXKIIM-
BO KOMIIEHCYBATH 32 PaXyHOK TiIbKU TyOYyJIO0TYOYISIPHOTO
OaytaHcy 3i 30iJbIIEHHSIM peabcopOliil B AUCTaIbHUX Ka-
HaJIBIISX, BHACTIMOK YOr0 €IMHUM MOXJIMBUM MeEXaHi3-
MOM KOMIIEHcallii € 3MEHIIIEHHSI HUPKOBOTO KPOBOTOKY
Ta IMIBUAKOCTI KJIYOOUKOBOI (hisibTpallii 10 TaKUX BeJUYUH
ynsTpadiIETpaTy, sIKi 3maTHI peabcopOyBaTHCh HUPKOBU-
MM KaHaiblsiMU. OTXe, CIOYaTKy 3MEHIIEHHS IBHIKO-
CTi KIIyOOYKOBOI (pibTpallii € KOMIIEHCATOPHUM SIBUILIEM
B LIi€l KaTeropii Joaeil. ¥ maroreHesi LIMX CTaHiB I'OJOB-
HOIO JIAHKOIO € TOPYILIEHHST €Hepro3ajieXkHOT0 MeXaHi3My
TPaHCIIOPTY €JIEKTPOJIiTiB, HacaMIlepe HaTPilo i, MEHILIOIO
Mipoto, kaiito. [IpoTe 1ieil mpolec He XapaKTepU3yEThCS
Mi>KHapOJHUMU HaCTAHOBAaMU Ta KJIiHIYHUMU peKOMeH 1a-
LisSIMU 32 OKpeMUMHM MoKazHuKamu. Jluiie B Kiacudikariii
XPOHiIYHOI XBOPOOW HUPOK Y JAiTeil B YKpaiHi BULIISETbCS
3HVXKEHHSI KOHLEHTpAIiitHOI (PYHKIIIT SIK TiepIia MOXJIv-
Ba CTalisi XpOHIYHOTO 3aXBOPIOBAHHSI HUPOK, sIKa, 110 peui,
MOe MaTu OOOPOTHUI XapakKTep.

AJle € €eqMHMI MapKep, IO XapaKTepu3ye IMpOolecH
HOpPYLIeHHST KJIyOOUKOBOI (inbTpamii (mepiiuii i Haiicta-
piuriii y ¢inorenesi mpouec (QyHKIIOHYBaHHS HUPOK) i
MPOKCUMAJIbHOTO 1 AUCTAJIbHOIO KaHaJbIIiB — 1€ HaTpi-
iypes, SKuii BILIMBAE i Ha BOAOBUIIbHY (DYHKIIiI0 HUPOK.
Bigmomo, 1110 icHye BHYTpilllHbOHE(pPOHHA KOMIEHCAIlis
32 TUIMOM KaHaJbleBO-KaHAJIbLIEBOTO OajlaHCy — Ipu-
THiYeHHsI peabcopOilii B MPOKCUMAaJIbHUX KaHAJIbIISIX

Interventions

« Normal »
Kidney

Day 0

Prevention of transition to CKD !
RAAS inhibitors

Time (days)

End stage kidney disease
Chronic dialysis

PucyHok 1. [Tatomopgho3 rocTporo ta XpoHi4HOro HUPKOBOIro npouyecy
(nonosiagb Stephane Gaudry, ERA Congress, 2023)
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KOMIIEHCYETbCSI 30iIbLIEHHSIM TPaHCIOPTY HATpilo B
mucTtaabHuX [5, 6]. IlpodinerpoBaHmii HaTpiii, 30KpeMa
HaJTUIIKOBO MPOMIIBTPOBAHUI TIPU TJIOMEPYJIONATIisIX,
aKTUBHO peabCcopOyeThCs ABiUi: Y MPOKCUMAIbHUX i TUC-
TaJIbHUX KaHaIbIAX. TaKUM YMHOM, HaTpiilype3 cymap-
HO Binnzepkaitoe (yHKIIOHAILHUI CTaH HUPOK Ta MOTO
MOTEHLIHY CIIPOMOXHICTh Y TOAAJBIIIOMY BUKOHYBATU
TOMEOCTaTUUYHY (PYHKIII0O HUPOK. 3ayBaxKMMO, IO OCHO-
BHi 3aco0u peHonpotekiii, iPAAC ta iH3KTI2, momudi-

KYIOTh (bYyHKIIi}0 HUPOK HacamIlepen yepe3 HaTpiitypes. 1
SIKIIO iX MPU3HAYEHHS MTPU3BOAUTD 0 CYTTEBOTO 3HUKEH-
Hs pLIK® a6o He ynoBiibHIOE TeMMu 3HUXeHHs p LLIKdD
MPOTSATOM MEPIIOTO POKY Iic/s X MPU3HAYEHHS, CEHCY B
MPOIOBXKEHHI TaKO1 Tepartii 7151 30iIbIIIEHHS TOAiai3HOTO
4yacy BXe HeMae.

Juts koaiHinucTa, SK i I KOHKPETHOI JIIOAWHU, IO
3BEpHYJIACh 32 KOHCYJIbTalli€lo Hedposiora, KIIOUYOBUMU €
3aMUTAaHHS: siKa iIMOBIpHICTh/pPU3UK TEepPexoay TMpolecy y

Tabnuysa 1. BusHavyeHHs 'YH, FTXH ta XXH

Ho3sonoris r'YH MXH XXH BXH
TpvBanictb <7m0i6 < 3 micaui > 3 micaui He mae 3Ha4eHHs
3pocTaHHs KpeaTuHiHy
> 26 MKMOJIb/N NPOTAroM AHomanii dyHKuii Ta/
. . | 48 rogunH, abo 36inbLUIEHHA | aB0 CTPYKTYPU HUPOK pLUK® > 60 mn/xs/
S{/IHTKeu'ﬁHaanl >1,5 go 1,9 Big ocTaHHLOro | 3 HacnigKkamun gns ?L%(s:f 60 mn/xe/ 1,73 M2, ane
purep BiZIOMOro 3Ha4eHHs, abo 3[00poB’A Ta TpueBa- ’ < 90 mn/xe/1,73 m?
KinbKicTb cedi < 0,5 mn/ nicTio < 3 micaui [2]
Kr/rof NpoTarom > 6 roguH
Ta/a6o A6o A6o A6o Ta
HasgHicTb mapkepiB HassHicT mMapkepis
CTpyKTYpHiI YiTKO He BU3HaYEHi HUPKOBOI 0 YpaXkeHHs ?ﬁg;ﬁ:@;&?:ﬁ?“m BigcyTHicTe Mapkepis
Kputepii (HanyacrTiwe cevoBuit GyMiHypisi 260 pari HUPKOBOIO YPaXKeHHS
CVHOPOM) y30)

TMpumitkn: 'YH — roctpe ypaxeHHs1 Hupok; F'’XH — roctpa xBopob6a Hupok; XXH — xpoHiyHa xBopob6a HUPOK;
BXH — BigcyTHs xBopo6a Hupok; plIK® — pos3paxyHKoBa LBUAKICTb Ki1y604KoBoi hinbTpayii; Y3/[ — ynbrpa-

3BYKOBE [OCJAXEHHS.

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

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

Increase in SCr by

AKI AKD CKD NKD*
Duration 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?, 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 Marker of kidney damage No marker of kidney
(albuminuria, hematuria, or (albuminuria is most damage
pyuria are most common) 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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WK

YparkeHHA
Knybouka

YpaxkeHHA

KaHa/bLiB aHani3 3a 3SUMHULBKUM

anbbymiHypisa, npoTeiHypin

KMC/IOTHO-NTYKHWUI 6anaHc

Kinbkictb : o "
. * GYHKLiOHaNbHUI HUPKOBUI pesepB
bYHKLOHYOYMNX ) N
. ® apTtepla/ibHUN TUCK
HedpoHiB

BUMU: 30epexXeHUM (PYHKIiOHATIbHUM
HUPKOBUM pe3epBOM (TOOTO 3a KiJIbKICTIO
(yHKIiOHYI0YMX HEDPOHIB), MOXJIUBIC-
TIO €TIOTPOITHOI Tepartii i 3acodbamu peHo-
MPOTEKILii.

Tepanis XXH, no cyti, HeHO3010TiU-
Ha, HEepIJIKO HAa3MBAETHCSI PEHOIPOTEK-
miero. Bona Mae Tpu moKa30Bi CKIIamOBi:
iPAAC, iH3KTI2 Tta aHTaronict MiHe-
PaJIOKOPTUKOITHUX peLienTopiB (0axkaHO
HECTepOoiaHOI CTpyKTypHu). IHII 3acobu,
110 3aCTOCOBYIOTbCS, $K, HaNpUKIaL,
al'TI14, miormita3oH, crap3eHTaH, Jiec-
refie3a rojoByacTa Ta iHilli, MatoThb IEBHY
JTOKa30BY 0a3y 111010 3HVKEHHST aTbOyMi-
Hypii, MpoTe 1Ie He CTald KIAaCUIHUMU

PucyHok 3. BapiaHTy noLKoAXeHHsI HUPKU Ta iX MapKepu

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

BigmoBini Ha 1i 3amuTaHHS MOXHA HagaTH, 3aCTOCY-
BaBIIM TECT i3 HaBaHTAXKEHHSIM HATPiEM XJIOPUIOM — BHU-
3HaUeHHS (PYHKIIOHAJIbBHOIO HUPKOBOTrO pe3epBy. [
MPOBENECHHS KJIiHIYHOI JiarHOCTUYHOI IPOOU 3 METOIO BU-
sapieHHsT PHP pekoMeHIyeTbcsl MepopabHUI MpUiioM
0,5% po3unHy HaTpito xjaopuay B 00csa3i 0,5 % Bim macu Tina
[7]. LLIBuakicTh KybouKkoBoOi (inbrpallii, sika OyJja BU3Ha-
YyeHa Ipy TaKOMY HaBaHTaXXeHHi, TOPiBHIOEThCS 3 JAHUMH,
OTPUMaHMMU MiJl Yac BU3HAYeHHs (iabTpalii Mpu CIOH-
TaHHOMY J1000BOMY Jliype3i, a00 3 po3paxyHKOBUMU JaHU-
MM 3a KJIipeHCOBOW (hOpMyJIOI0, TTOKA3HUKU SIKOT OJIM3bKIi
IO TaHUX, OTPUMaHMX IIPU JOOOBOMY Hiype3i 3a KIIipeHCOM
KpeaTuHy. Y ITOAabIIOMY IIBUAKICTH KIYOOUKOBOI (hiJib-
Tpalii 1o 1po6u (3a hopMyJioro abo 3a 10O0BUM Iiype30Mm)
npuitmMaetbes 3a 100 % 3 po3paxyHKOM Y BiZICOTKax BeJIH-
yyHU iNBTpalii micas coJboBOro HaBaHTaxXeHHs. OTxe,
(YHKILIOHAIbBHUIT HUPKOBUII pe3epB BU3HAYAEThCS SIK
PI3HULIS Mi>K MAKCMMAJIBHOIO Ta 0a3ajbHOIO0 BEJIMYMHAMU
KJ1yO0UuKOBOI (hiNbTpallii, BUpaxeHoi y BilcoTKax.

BcranosneHo, mo @HP HasBHUMIA, sKio ¢inbrpaltist
> 10 %, samxenunit — Bin 5 1o 10 %, a nmpu <5 % BiH BiACyT-
Hilt. ¥ 310opoBux ocio @HP Moxe nocsratu 50 % i Gibiunx
3HaueHb — g0 100 %. Criiike 3HMXXEeHHs ab0 BiICYTHICTb
®OHP cBigunuTh Ipo 3MEHILIEHHS KiJIbKOCTI HE(PPOHIB, 1110
IiIOTh, @ TAKOX IIPO MOKJIMBICTD SIBUII Tinmep@iabrpailii B
HUX. SIKIII0 32 HASBHOCTI CEY0BOr0 CMHAPOMY Ta 3HIKEH-
H$I KJTyOOUKOBOI (hibTpalii npu nposeaeHHi npoou OHP
BUSIBJISIETHCS, TO 11€ CBiTYUTD MPO Te, 1110 Y MOLIKOKEHUX
HedpoHaXx y CTallioOHAPHUX YMOBAaX 3MEHILYEThCSI KDOBOTIK
Ta (inkTpallist. Y cBoo 4epry, 1ie € aTalTUBHOIO Peaklli€o,
CIPSIMOBAHOIO Ha 3MEHIIIEHHS (DYHKIIIOHAJIbHOTO HaBaH-
TakKeHHST Ha KaHaJIbLEBWI Biaaii HedpoHa, 110 3arobirae
pEHaJIbHUM BTpaTaM eJIEKTPOJITiB Ta OpraHiYyHUX peYOBUH
MpY TTOIIKOMKEHHI KaHAJIbIIEBOTO Bimmily HeppoHa. Mo-
nudikartist mpoow i3 3actocyBaHHaM 0,45% HaTpilo XJIIOpH-
NIy HaMU BUKOPHUCTOBYETHCS B HE(POJOTIYHUI TTPAKTHUIII Y
HaIIii kinimi [8].

Takum ymHOM, Ha IMOYATKY Tepallii XpOHIYHOI XBOPO-
OM HMPOK Ii TIPOrHO3 OyAe BM3HAYATHUCh TPhOMa CKJIam0-

3acobaMM PEeHOITPOTeKIIil. 3acTocyBaH-
HSI PEHOIPOTEKTOPHOI Tepariii moka3zaHo
MMPaKTUYHO BCiM mMallieHTaM, a ii e(eKTUBHICTb CIIPUSIE
raJbMyBaHHIO TIporpecyBaHHs XXH.

Jpyra yacTuHa — 1Ie €TIOTPOIHIi, MaTOTeHETUYHi abo
nporpecMonn@ikyoui 3acodu, sKi BIUIMBAIOTh Ha IIepe-
0ir KOHKpPETHOI HO30JIOTiYHOI (hOpMU, HATIPUKJIIA[ PUTYK-
cuMab npu He(POTUUYHOMY CUHIPOMi ab0O aHTaroHicTU
BAFF/APRIL nurokini ripu IgA-Hedponarii.

Pestomyroun MoxJIMBOCTI Hedposiora B JIiKyBaHHi
OKPEMOI JTIOAWHU, MU BUAUIMMO HACTYITHI KPOKM:

1. Bepudikaiiist miarHody (i3 mnpoBeAacHHSIM Oiorcii
TOJIi, KOJIM 1I¢ MOKa3aHo) i3 BU3HAYEHHSIM HOro TeHeThY-
HOI IeTepMiHOBAHOCTI (IPpU TEeHETUYHUX XBOPOOaX HUPOK
3aCTOCYBaHHSI aKTUBHUX METO/IiB JIIKyBaHHSI, OKPiM T€HHOT
Teparii, HeIOLTbHE i MOXe OyTH HeOe3IIeUHM ).

2. locmimkeHHST (DyHKIIIOHATEHOTO HUPKOBOT'O PE3ePBY
IIJIST OLIIHKY KiJIbKOCTI (DYHKIIIOHYIOYMX HE(DPOHIB Ta OILiH-
Ka TPOrHo3y 3a piBHeM anbOyMmiHypii, pIIIK® Tta iHmmx
rmapameTpiB, SIKIIO BOHU ITiJ/Ial0ThCS OLIHII (HampuKia,
KaJbKysnssTopu gXMD 11 oKpeMux HO30JIOTiUHUIX (hopM
Ta CTaHiB), Ja€ MOXJIMBICTh MOHITOpPYBaTH AuHaMiKy XXH.

3. OuiHKa MOXJIMBOCTEI €TiOTPOITHOI Tepartii (J1oKa30-
Bi JJaHi Ta iCHYI0Yi HACTAHOBM) Ta OOIPYHTOBAHE ii MpU3Ha-
YEHHSI.

4. 3acrocyBaHHs peHonportekiii (iPAAC, iH3KTI?2,
AMKP), pexxuMHUX 3aXOJIiB Ta €JIEMEHTIB 3eJIeHOi He(hpo-
JIoTii.

Konduikr inTepeciB. ABropu 3asBIISIIOTH IIPO BiACYT-
HiCTh KOH(JIKTY iHTepeciB Ta BIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiArOTOBLIi JaHOI CTATTi.
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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.

HQALIOHAABH YHIBEPCUTET OXOPOHM 3A0POB S YikpaiHu imeHi T.A. LLyrnvka, M. Knis, YkpaiHa

OUiHKQO IHAEKCY Pe3NCTEeHTHOCTI T eKCKpeLii
YPOMOAVYAIHY Y nauieHTiB 3 AOAiIaAi3HOIO XXH
3 YPOXYBOHHSAM iHAEKCY KOMOPOIAHOCTI
For citation: Pocki. 2024,13(2):101-115. doi: 10.22141/2307-1257.13.2.2024.452

Pestome. Meroro poboTn ByA0 AOCAIANTY EKCKPELD YPOMOAYAIHY cedi (WUUMOD), peaKTUBHICTb Bere-
TAQTMBHOI HEPBOBOI CUCTEMIM TQ MOPYLUEHHST HUPKOBOIO KPOBOOOIrY 'y MALIEHTIB 3 AOAIQAIBHOKO XPOHIYHOK
XBOPOOOK HUPOK (XXH), BNAMB QHTUOKCUAQHTHOI Teparii HQ Ui MoKAsHWKY. MarepiaAn Ta mMeTtoaun. Y Ao-
chipxkeHHi ROLUNT (UROmodulin UbiquinoNe GlutaThione) B3sianv y4QCTb nauieHTn 3 XXH 1-56-f ct. (n = 91),
CepeAHIV BiKk sikiix cTaHoBmB 47,00 + 12,12 poky. 30 (32,97 %) 4onosikiB Ta 61 (67,03 %) XiHKQ GyAV PO3MOAINEHI
HQ ABI rpyriv, siki ©yAn PerpeseHTATUBHUMK 30 BIKOBUM TQ FEHAEPHUM CKAQAOM: repLua rpyna (n = 46) —
nauieH™ 3 XXH 1-5-i CT., siki MQAm IHAEKC KOMOPBIAHOCTI YapACOHQ < 2, Apyra rpyna (n = 45) — naujieHt 3
XXH 1-5-i CT., sIkKi MOQAM IHAEKC KOMOPOBIAHOCTI YapACOHQ > 3. llepLua i Apyra roynv AIAMAUCE HQ ARy A
i B. [Miarpyrivt A BRKAKOYQAM MQLIEHTIB 3 MOPYLUEHHSIM BEreTatmBHOro CTarycy, niarpyrv b — 6e3 rnopyLLUeHHs
BeretamBHOro crarycy. lepLua A i Apyra b niarpynv apuiManm mytatioH no 100 mr 2 pasm HQ A0BY, Mia HacC
BXKMBQHHST XKI, MPOTSIroM 3 MicsiLiB, nepLua b i Apyra A riarpynv npuiMasm yoixiHoH rno 100 mr 1 pas Ha A00Y,
A 4QC BKUBAHHST Ki, MPOTSIroM 3 MiCsILiB. P@3YAbTATU. PE3yALTQTY MQPHOIO -TECTY MOKA3AAM, LLO ICHYE 3HQ-
YHQ BEAUKQ PISHNLIST MK MOKA3HUKAMM HQ MOYQATKY | B KiHL AOCAIAKEHHST. Pe3yAbTATN KOopeAsilii [MipcoHa
MOKQA3QAM, LLO B epLUivi royri (Miarpyna A) iICHYE 3HQYHUM CEPEAHIV MO3UTVBHWN 3B 130K MK MOKQ3HUKAMM
UUMOD i pLLUK® (r(21) = 0,418, p = 0,047); y nepLwuivi royni (Miarpyna b) iCHye 3HQYHUA BEAUKIAK MO3UTUBHIV
3B5130K MK MOKA3HMKAMM UUMOD i Hb (r(21) = 0,513, p = 0,012); 3HQYYLLMI AY>KE MAAUK HETQTUBHML 3B S130K
MDK okasHukamm uUMOD i CAK (r(21) = 0,441, p = 0,035); y apyrivi royni (iarpyna A) iCHyE 3HQUYLLMA AYKe
MQAU HETQTUBHWIM 3B SI30K MK MokasHukamm uUMQOD ta iHaekcom Kepao (r(20) = 0,427, p = 0,048); y aApyrivi
rpyni (Miarpyna b) iCHyE 3HQYYLLIMA AYIKE MQAAU HETQTUBHMV 3B ‘130K MK MOKQ3HMKamm uUMOD 1a aHKeTo
tO.M. YepHoBa (r(21) = 0,421, p = 0,045). BACHOBKN. AHTUOKCUAQHTHA TEPQINIST IAYTATIOHOM | yOIXIHOHOM CyT-
TEBO BMNAMBAE HQ MOKQA3HMKN OOCTEXXEHHS NaLieHTIB i3 XXH. Bpoaxoyroum 6e3neky | e peKkTMBHICT QHTUOKCH-
AQHTHOI Tepartii, M MpOrNnOHYEMO BKAKOYUTI QHTUOKCUAQHTHY TePQIIKO B MPOTOKOAM AIKYBAHHST MALIEHTIB i3
XXH. Anst DO3DOBAEHHST CTAHAQPRTHOIO MPOTOKOAY PEKOMEHAOBAHO MNMOAQAbLLI AOCAIAIKEHHSI.

KAIOHOBI CAOBQ: XPOHIYHO XBOPOOQA HUPOK, KOALOPOBQA AYNAEKCHQ AOMNASPOrPAMIs; HUPKOBUM KPOBO-
006ir; yBIXiHOH; MYTQATIOH; YPOMOAYAIH,; BEreTtaTtyBH1I CTATYC

Bctyn

Ha xponiuny xBopo0y Hupok (XXH) crpaxknae Ginbiie
Hixk 800 MiTBIOHIB JIIOE Y CBITi (IJ100aIbHA MTOLIMPEHICTh
Ginbiina 3a 9 %), i mo 2040 poky BoHa MOXKe CTaTH I1’SITOIO
OCHOBHOIO mpuuyuHO0 cMepTHOCTi. IlopiuHo Maiixe
5 % cMmepTeii TIOB’s13aHi 3 TOPYIIEHHSIM (YHKIIii HUPOK.
Ha croronHi XXH € robajibHUM TSTrapeM i OXOPOHU
3110poB’sl, nporpecyBaHHs XXH o 5-1 crazii mop’si3aHe i3

CYTTEBUM 30iIbIIeHHSIM BUTpAT (B 1,3—4,2 pa3a), a BUTpa-
T Ha OJHOTO MallieHTa Ha piK cTaHOBJATH 20 000—100 000
nonapis CILA [1, 2].

XXH niarHocTyOTb, SIKIIO PO3PAXYHKOBA INBUIKICTH
Ki1y0oukoBoi ¢inprpauii (pIIIK®) nporsrom 3 micsauis
i Oinbine Hipkya 3a 60 mu/xB/1,73 m? Ta/a60 criBBiIHO-
meHHs anpoymin/kpeatunin (CAK) oimbme 3a 30 mr/r
[2, 5, 10]. Icnye ’satb craniii (1—5) XXH, sKki Bu3Ha-

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

lina kopecnoxpenuii: [lewosa Jligia [JaxunisHa, HauioHanbHuii yHiBepcuteT oxopoHu 310poB'a Ykpaitu imeni M1 LWynuka, Byn. Joporoxuupka, 9, m. Kuis, 04112, YkpaiHa; e-mail:
marbual18@gmail.com; YkpaiHcbka acouiauia Hedponoris; MixHapoaHe ToapucTao Hepponorii (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 author information is available at the end of the article.

Vol. 13, No. 2, 2024

http://kidneys.zaslavsky.com.ua 101


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-5678-5885

OpuwuriHaabHi ctatTi / Original Articles

yaiotb Ha mincrasi pIIIK®. Ha 1-ii ctazgii XXH ¢dynkuis
HUPOK 30epexkeHa (MiATBepIKeHi J1a00paTOpHO-iHCTPY-
MEHTAaJIbHO 3MiHM B HUPKAX), a HA cTajii 5 (TepminajbHa
cTajis XBOpOOM HUPOK) MPHEAHYETHCHA TKKA HUPKOBA
HemoctatHicTh. Crazis 3 Bkmovae 3a i 3b, mo Biamosi-
JIA€ «JIeTKO 200 MOMIPHO 3HUIKEHii» i «momMipHOo 200 CHIb-
HO 3HIDKeHii» ¢ynkuii Hupok [1, 3]. Ypomonynin ceui
(uUMOD) € ciomapkepom TyOyisipHOi Macu Ta (yHKIii
KaHAJbIiB ((DYHKIIOHATbHUI TYOYJISPHUIA MapKep) y 3a-
rajibHiii momyssiii Ta okpemux rpynax [4, 5] (maba. 1).

XXH, gk mpaBujio, MOB’S3aHA 3 TAKMMH CYMYTHIMH
3aXBOPIOBAHHSMM, K ceyokam’saHa xsopooda (CKX) (3 in-
(hekiiero cedoBMBiAHNX NILIAXIB), IYKPOBHIi AiadeT, apTe-
piaiibHa rinepTeH3is, rimepypukemis (mogarpa), a TAaKox
i3 cepueBo-CyIMHHIMH 3axBopioBaHHaAMHU. OcTaHHiM Ya-
COM 3’SIBJISIETHCS BCE OiJbllie TAHUX 100 BAXKJIMBOI POJIi
OKCHUJAHTHOTO CTpecy, AKY BiH Bilirpac B pO3BUTKY, Nepe-
oiry Ta yckaagnenasx XXH. Komop6innicTs HeraTusHo
BIIMBAE HA CTAH 3I0POB’S MAMIECHTIB NLISIXOM I IBUINEHHS
3aXBOPIOBAHOCTI Ta cMepTHOCTI. Po3naam cHy Ta BTomMa
TeK MOTaHo BIUIMBAIOTH HA 3aTaJIbHUIA CTaH 3710POB’H, 30-
KpeMa Ha ICHXiuHe 310poB’a (BUHMKAKITDb Pi3Hi MCHXivaHi
po3JIa Ta CMMITOMH). Yce Ile HETaTHBHO BILIMBAE HA
akicTb kKuTTA (A2K) mamienris 3 XXH [1, 2, 4, 6-8].

Mertoro podoTu Gyiio mocaiauru ekckpeuio uUMOD,
peakTHBHICTh BereraTuBHOI HepBoBoi cuctemu (BHC) Ta
MOpYILIEHHsS HUPKOBOTO KPOBOOOITY y Malli€HTIB 3 Aofia-
JizHow XXH, BriMB aHTUOKCUAAHTHOI Teparlii Ha 1ii Mo-
Ka3HUKMU.

MartepiaAn Ta meToamn

Jlo paHOoOMi30BaHOTO BIOZKPUTOIO IIPOCIIEKTUBHO-
ro B mapajenbHuX rpymax i3 muzaiinHom POEM (Patient-
Oriented Evidence that Matters — IOIIyK pe3yJbTaTiB, SKi
MaloTh 3HaYeHHs I mauieHTa) gociaimkeHHss ROLUNT
(UROmoduLin UbiquinoNe GlutaThione) 6yno Bkiiode-

HO 91 mauieHTa eBpOIEOiAHOI pacH, Ipale3IaTHOrO BiKY,
3 XXH 1-5-i ct., ski 3 micsii orpuMyBain amOy1aTOpHE
JIIKyBaHHS aHTUOKCUJAHTHUMU TpernapartaMmu (TayTaTi-
oH, ybixiHoH) B TOB «BETA IIJIFOC», TOB «Hedpo-
JloriyHa KiiHika mpodecopa Imurpa IBaHoBa» ta KJILL
BpoBapcbkoi 6ararorpodisibHOT KITiHIYHOI JIiKapHi, 110 €
KaiHiYHUMEU 6a3amu kadenpu Hedposorii Ta H3T Hamio-
HaJILHOTO YHIBEPCHUTETY OXOPOHHU 300POB’ST YKpaiH! iMeHi
I1.J1. llyruka.

KputepisiMu BKIIOYEHHS XBOPUX Y IOCIIIKCHHS
ROLUNT Oynu: HasBHICTh pe3y/bTaTiB JIabOpaTOpPHO-iH-
CTPYMEHTAJILHUX 0OCTEXEHD, BiK Bia 18 10 64 pokiB, 3roma
Mali€eHTa Ha yJ9acThb Y HOCiIKEeHHi, 31aTHICTh 10 aJeKBaT-
HOI criBMpalli B IPOLECi JOCTiIKEHHS.

Kputepisimu BukitoueHHst 3 nociimkeHHs: ROLUNT
OyJIM: BiIMOBa Malli€eHTa, IICUXiYHi po3aau, JeKOMIIEHCa-
11is1 XpOHIYHUX 3aXBOPIOBaHb, TOCTPI HEBINKJIAAHI CTaHU,
TSDKKi 3aXBOPIOBaHHS MEYiHKU, OHKOJIOTisI.

[lepBunHa kinueBa Touka: piBHi UUMOD Ha mouaTtky
JOCITIIKEHHS, uepe3 3 i 6 MiCSILIB Bl TOYATKY TOCITIIKEHHSI.

V nmocmimkendni ROLUNT B3sum ydacTh TamieH-
™ 3 XXH 1-5-i cT. (n = 91), cepenHiit BiK SIKUX CTaHO-
BuB 47,00 £ 12,12 poky. 30 (32,97 %) yonosikiB Ta 61
(67,03 %) xiHka Oy/ii pO3MOAUICHI Ha ABi IPYIIH, sIKi Oy
penpe3eHTaTUBHUMM 32 BiKOBUM Ta FeHIEPHUM CKJIAIOM:
nepia rpyma (n = 46) — mauientn 3 XXH 1-5-1 ct., gki
Maju iHaekc komopoinHocti YapiacoHa < 2, apyra rpyna
(n = 45) — nauientn 3 XXH 1-5-1 ct., siki Manu iHgeKc
komopOigHocTi Yapicona > 3. Ilepia i apyra rpynu aiiu-
ek Ha miarpynu A i B. [Tinrpynu A Bk1tovyanu nauieHTiB
3 MOPYIIEHHSIM BeTeTaTUBHOTO CcTaTycy, Imiarpynmu b — 6e3
MOPYIICHHsI BereTaTuBHOroO cratycy. Ilepma A i mpyra b
IMArpynu npuiiMaiu raytaTioH mo 100 Mr 2 pa3u Ha 100y,
Mg 9ac BXMBaHHS 1Xi, mpoTsaroM 3 MicauiB, nepma b i
npyra A miarpynu npuitManu yoixinHox nmo 100 mr 1 pa3 Ha
o0y, i Yac BXKMBAHHS iXi, MPOTITOM 3 MiCSIIiB.

Ta6nmys 1. NMporHo3 XXH 3a KDIGO 2012

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

KaTteropii nepcucTyto4oi anb6ymiHypii

< 3 Mmr/Mmmonb

3-30 mr/mmonb

A1 A2 A3
HopmanbHa . .
a60 He3Ha4YHO n?‘;’:'p::a . ZEKC; »
nigBULLEHa ABALY ABULLY
< 30 mr/r 30-300 mr/r > 300 mr/r

> 30 mr/Mmmonb

C1 HopmanbHa a6o Bucoka >90 Hnabknin puank™ | MoMipHUI pusnk | Bucokuin pmamnk
c2 HesHa4HOo 3HVXeHa 60-89 Hu3bkuin puank | MoMipHun pusmk | Bucoknin pnamk
o~ o
. Lo o KEe BUCOKWUIA
é s | C3a |[MomipHo aHMxeHa 45-59 MomipHWun pn3mk | Bucokun pmsmnk gellavm
a R
= . € BUCOKUI Ly>xe BUCOKMIA
s TTEBO 3HMXEH —44 Bucoknin pusnk Ayx
Sa C3b | CyTTeBo 3HMXEHA 30 co pu3 DMauK PM3UK
q) =~
5 S Hy>xe BUCOKMI [yxe BUCOKWI Lyxe BUCOKWIA
T .
- 4 Pi3ko 3HWXeH 15-2
x C KO 3HIDKeHa 5-29 pU3MK pU3MK pU3MK
. K€ BUCOKUN e BUCOKUN K€ BUCOKUN
C5 HupkoBa HegocTaTHICTb <15 Ayxe suc Ry co Ry °
pU3KK pU3nK pU3MK

Mpumitka: * — 3a BigCYTHOCTI iHLWNX MapKepiB MOLUKOAXEHHS1 HUpok a6o XXH.
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HiarHo3 XXH BcTaHOBIIOBaJM 3TiZHO 3 PEKOMEH-
nauissmu  HarioHaneHO1 Hedposoriunoi crminku (NKF-
K/DOQI) CLIA, kputepiiB KDIGO 2012 poky Ta Bifmno-
BimHo n0 Haka3zy MO3 Ykpainm Ne 593 Bin 02.12.2004 poxy
(31 3MiHamMu, BHECEHUMM 3TinHO 3 HakKazoM MO3 Ykpainu
Ne 384 Bin 24.05.2012).

SA2K ouiHIOBaJIM 3a  JIOTIOMOTOIO  OMUTYBaJbHUKA
Medical Outcomes Study-Short Form-36 (MOS SF-36)
(YKpaiHCBhKMI TiepeKyiag pOCiChKOI Bepcii, peKOMeHI0-
BaHMI MixHallioOHaJbHUM LIEHTpOM aociimkeHHs A2K).
MOS SF-36 mae 36 nyHKTIB, sIKi 00’eqHaHi y 8 mKkar: ¢i-
3u4yHa akTuBHICTh (physical functioning (PF)), ponb oi-
3UYHUX IMapaMeTpiB B 0OMeXXEHHI XUTTEMISIBHOCTI (role
physical functioning (RP)), 6i1b (bodily pain (BP)), 3aranb-
He 310poB’st (general health (GH)), xxutreBa akKTUBHICTb
(Vitality (VT)), couianbHa akTuBHicTb (Social functioning
(SF)), ponb emotiit y xkxutreaisiibHocTi (role- Emotional
(RE)) ta ncuxiune 3mopoB’s (Mental health (MH)) [2].

IMauienTu npotsrom 10—15 XxBriIvH oOMpau BinMmosimi
Ha 3alMTaHHs. 3a KOXHY BiIIIOBiZb HapaXxoByBaJIu 0aju,
SKi CKJIalaayM Ta MaTeMaTUYHO OOpOOJSIIM 3a 3arporo-
HOBaHUMU (OpMyJIaMU. YCi TOKA3HUKH IIKAJI MalOTh 3HA-
yeHHs Big 0 mo 100, me 100 o3Hayae moBHE 300pPOB’s. Yci
IIKaJIX 00’ €IHYIOThCS Yy IBa CyMOBaHi MOKa3HUKU: (hi3uy-
HUI Ta ICUXOJIOTTYHU I KOMITOHeHTH 310poB’s. [lIkanu PF,
RP, BP, GH yTtBOpI1otoTh (hi3UuHUIT KOMIIOHEHT 310POB’S,
a mkamu VI, SE RE, MH — ncuxonoriyuunii KOMIIOHEHT
3no0poB’s. Lli mokazHuku MatoTh OyTH Gibiie 3a 50 [2].

ITpuxuibHICTh MAIiEHTIB 10 JIKyBaHHS OILiHIOBAIU B
KiHII JOCHiIKEHHST 3a JOTIOMOTOI0 ONUTyBaibHUKa Mo-
picki — Ipina (MMAS-8). MMAS-8 — 11e cy0’eKTUBHE
OLIIHIOBaHHS IIPUXWILHOCTI MMAalliEHTA IO JIIKyBaHHS 3 00-
YHMCJICHHSIM 0aja, IKUii BiIloBiga€ MOT0 MPUXUIBHOCTI 10
JIiKyBaHHS. 3a KOXXHY HeraTMBHY BiAIIOBiIb, 32 BUHSITKOM
MNUTaHHS PO IMPUIMOM YCiX JIiKiB 3a BYOpallHii aeHb (1
0aJjl 3a BIiAIOBIAb «Tak»), HAUYUCISIETbC 1 6an. OcraHHIK
MYHKT OLIiHIOETHCS 3a S-0abHOI0 1Kajolo Jlaiikepra. I1a-

LIIEHTHU, SIKi HaOpaiu 8 6aJliB, BBAXAIOTh, 1110 BOHU MalOTh
BMCOKY MPUXUJBHICTh MO JiKyBaHHS (MAllieHT MpuiiMae
OinbIre HiX 85 % mMpuU3HAYEHMX JIiKiB), 6—7 GayliB — ce-
PEeIHIO TIPUXUIBHICTD (MaLieHT npuitMae 50—84 % mpu-
3HAYEeHUX JIiKiB), MEHIIEe HiX 6 6aiiB — 6e3 MPUXUIbHOCTI
(mauieHT mpuitMae MeHIIe HiX 50 % mpu3HaYeHMX JIiKiB)
(maba. 2).

¥ Bcix namienTis Bu3Haveno ingekc macu tina (IMT)
3a hopmyow Kerne: IMT = maca tina (kr)/3pict (m?),
inmekc komopdigHocti Yapacona (Charlson M.E. et al.,
2012) (mab6a. 3). Ingekc 3anponOHOBAHMI IS OLIHKH
BiIaJIEHOTO MPOTrHO3y KoMopoinHux xsopux y 1987 poui
puenuM M.E. Charlson. Ingekc ouinroe B 6anax (six 0 g0
40) HasiBHi CyNyTHi 3aXBOPIOBAHHS, A TAKOXK JI0AAETHCA
OJMH 0aJ1 HA KOXKHi JecSTh POKIB XKHMTTS, AKIIO MALIECHT
crape 3a 40 pokis (TooTo 50 pokiB — 1 6a11, 60 pokiB —
2 6amum i T.1.). 3a inmekcom YapiacoHa MOKHA BU3HAUNTH
MMOBIPHICTDb JIETAJBHOCTI MANEHTIB, SIKA 34 BiACYTHOCTI
KoMopOiaHocTi craHoBuTh 12 %, npn 1—2 6anax — 26 %,
npu 3—4 6anax — 52 %, a npu cymi nonazn 5 6amis — 85 %
[2, 10].

VYcim manieHTaM OyJio MPOBEAEHE YJIBTPa3BYKOBE Mdy-
MJIEKCHEe KOJIbOPOBE CKaHYBaHHSI HUPOK (TPUTLIEKCHUI
PeXMM: KOJbOPOBE NyIJIEKCHE AOCHimKeHHs, B-pexum,
CHEKTpaJIbHUIA aHaji3 OOMILIEPiBCbKOIO 3CYBY YacToT,
KapTyBaHHs), BuMiptoBaau IR (mpoBoauiau 3a ymoB 3a-
TPUMKM AVXaHHS TALi€HTa MiI Jac 3amucy IOINIiepiB-
cbkoi KprBoi) [12—19]. Yci BemmunHu po3paxoByBaiucs 3a
noroMoroto 3D-cructemMu yabTpa3ByKOBOTO artapara, aBTo-
MaTUYHO.

VY Bcix mailieHTiB Oy/l0 IOCTIIKEHO BereTaTUBHUIA
craryc. BereratmBHmii craryc mamieHTtiB i3 XXH Bu-
3HaYaJdu 3a JIOTOMOTOI0 aHKEeT-OMUTYBAJIbHUKIB (TECT
O.M. Beiina, ankera KO.M. YepHosa) ta inoekcy Kepmo
(1 — D/P) x 100, ne D — pgiacTomiyHuii apTepiabHU
tuck (JAT) y minimeTpax pTyTHOro croBmna, P — yacrtoTa
CepLEeBUX CKOPOUEHb 3a 1 XB) (maba. 4).

Ta6nuys 2. OnutyeanbHuk MIMIAS-8

MutaHHA Tak Hi
Bw 3abyBaeTe iHOAQ NPUIAHATN TabNeTkn? 1
2 Yu 6ynu gHi 3a OCTaHHI ABa TWXHIi, KON BU HE MpUAManu nikn? 0 1
Yy NpUNUHANK BN KONW-HEOYAL NpUAMaTK NiKn abo 3MeHLLyBanu ix
3 [03y, He NonepeavBLLM CBOrO flikaps, TOMY LLO Bam CTaso ripue nig 0 1
yac ix npunomy?
4 Konu B1 nogopoxyeTte abo BuxoguTe 3 AOMY, Y He 3abyBaeTe BU iHOAI 0 1
B35ITW 3 COBOI0 NiKN?
5 Yy npunmanu Bn B4opa nikn? 1 0
6 Konu Bu novyBaeTe cebe fobpe, 4n NpUnNUHSETE BY iHOAI NpuiMaTn 0 1
nikn?
7 Bu Konn-Hebyab 6ynn 3acMy4deHi 4epes cyBope AOTPMMAaHHS NiKyBaH- 0 1
HA?
$IK 4acTO BamM BaXKKO 3rafatu, L0 NOTPIGHO MPUIHATK BCi MiIKN?*
8 Hikonu Marwxe Hikonu IHOgj YacTo 3aexan
4 3 2 1 0

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

CynyTHi 3axBoproBaHHA* Banun

IHhapKT Miokapga

CepueBa HeoCTaTHICTb

Taxke ypaxkeHHs nepudpepu-4HuUX cyamH*™*

TpastTopHe nopyLUeHHA MO3KOBOIro KPOBOTOKY

rOCTpe nopyLleHHA MO3KOBOIo KPOBOTOKY 3 MiHIManbHUMW 3aIULLKOBUMN nposasamMu

HemeHuin

BpoHxianbHa actma

XpoHi4Hi HecrieundiyHi 3aXxBOPIOBAHHSA NereHb

KonareHosu (xBopo6u Cnosly4HOT TKaHWHN)

BupaskoBa xBopoba LnyHka Ta/abo ABaHaguaTUnanoi KULLKK

YpaxkeHHs neviHkn 6e3 nopTanbHoi rinepTeHsii

Llykposuin fiabeT 6e3 ycKknagHeHb

['ocTpe nopyLUleHHs1 MO3KOBOIO KPOBOOGIry 3 reminnerieto abo napanserieto

XXH 3 piBHEM KpeaTuHiHy noHag 3 Mr %

LlykpoBui giabeT 3 ypaxkeHHsM opraHis-MilLleHel (peTuHonarTis, HedoponarTis, HerponarTis)

3nosikicHi nyxnnHu 6e3 MmeTacTasiB

[ocTpuii i XpoHivHUIM NiMpo- abo Mienonemnkos

JNimcbomm

[MomipHe abo TsXXKe ypaXKeHHs MEYIHKM 3 MOPTasbHO TNEPTEHSIED

3nosKiCHI MyxnnHM 3 MeTacTasamu

oOlwlwimdmIdIdDIdDINDINND[maaaalalalalalalala

CvHgpom HabyToro imyHogediumTy

Tpumitkn: * — gopaeTbcs oaMH 6an Ha KOXHIi [BECATb POKIB XUTTS, SKLWO nayieHT ctaplwe 3a 40 pokis; ** —
HasiBHIiCTb nepeMiXXHOI KynbraBocTi, aHeBpu3ma aoptu > 6 cM, raHrpeHa [11].

Ta6nuys 4. OnutyBanbHuuk O.M. BeviHa (1998) ans Bu3aHayeHHs1 BeretatuBHoro crarycy [20]

Banun
Ne MuTaHHA -
Tak Hi

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

1 a) NOYEPBOHIHHA 06MYYS; 3 0
6) 36nigHEHHS 06NY4A? 3 0
Yu 6yBatoTb y Bac oHiMiHHA a60 noxonogaHHs:

2 a) nanbLiB KUCTEN, cTon; 4 0
6) Uinkom kucTewn, cton? 4 0
Yn 6yBatoTb y Bac 3miHM Konbopy (36nigHEHHS, MO4EPBOHIHHS, CUHIOLLHICTb):

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

5 Yn yacTto 6yBae y Bac BigHyTTs cepuedbutTa, «3aBMUPaHHS», «3yMUHKN» cepusa? 7 0

6 Yu yacTo 6yBae y Bac BiguyTTa yTPyOHEHOro AMXaHHs: BigyyTTa HeXBaTKW NOBITPS, Npu- 7 0
CKOpEHe ONXaHHA?

7 Yu xapakTepHo A9 Bac nopyLueHHs yHKLi LWYHKOBO-KULLKOBOIO TPAKTY, CXUIIbHICTb 6 0
[0 3anopis, MPOHOCIB, 3OYyTTHA XNBOTA, 6O B XXMBOTI?

8 Yn 6yBatoTb y Bac BTpatu ceigomMocTi (pantoBa BTpaTa CBiZOMOCTI Y/ BigHyTTS, LLIO MOXe- 7 0
Te ii BTpatutn)?

9 Yu 6yBae y Bac HanagonofibHWi rofoBHUIA 6inb? 0

10 | Ywm BigmivaeTe By 3apas 3HMKEHHSA Npaue3naTHOCTI, LWBMAKY BTOMIIOBAHICTL? 5 0

11 | Ym BigmivaeTe Bu nopyLueHHs cHy? 5 0
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Hnst nocaimkenuss BHC BukoprcToByBaslv ONUTYBaJIb-
HUK «Jloc/mimKeHHs BereTaTuBHOro ToHycy» F0.M. UepHo-
Ba, SIKMI MiCTUTb 24 TyHKTH, 10 BilMOBIiNAlOTh 3a Berera-
TUBHY DPEAKTUBHICTb (maba. 5). IlimpaxyHOK pe3yjbTaTiB
HaBeleHUil y 0anax, 3a CyMOIO SIKUX BU3HAYalu: CUMIIa-
TUKOTOHIO (TiepeBakaHHs TOoHycy cummnaTuyHoi BHC),
BaroToHio (mepeBaxkaHHs1 mapacummnaTuyHoi BHC) a6o

3MilllaHUi TOHYC. SIKIIO mepeBakae CUMITATUMHUI TOHYC,
TO Pi3HULISI CyMU OaJliB CUMIATUYHUX peakiliii i cymu 6a-
JIiB MapacMMITaTUYHUX peakiiiit oyae > 10; skio < 10, To
nepeBaxae 3MminiaHuit Tonyc BHC. fkio nepesaxae mna-
pacUMNaTUYHUI TOHYC — Pi3HULISI CyMM OaJliB mapacumIia-
TUYHMX peakiliii i cymu OajiiB CUMIATUYHUX peakiliii Oyne
> 10. Sxo < 10, To mepeBaxae 3mimanuii tonyc BHC [21].

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

Ne | Banu CvmnTommn CumnaTtuyHi peakuii | MapacumnaTu4Hi peakuii
1 1,2 Cnbo30BUAINEHHS HopmanksHe 36inbLueHe
2 1,7 | Cy6’eKTVBHI BiOYyTTH B KiHLiBKax (B)E:m?:zaixnapemesﬁ Tn;'?lBiMcﬁg:,apzz?ggf;;;gmcsm
xapy i rinepemii
3 1,8 [MoTpeba B npuriomi pignHn MipBuLeHa 3HuxeHa
1,8 Cyxictb MigpBuwena HopmanbHa
4 1,8 Cra Wwkipn CanbHicTb HopmanbHa MNigBunLLEeHa
3,1 [NoToBMAineHHs S,“;g::;'f”e’ it MigsuLleHe, niT pigkun
5 1,9 Anetut MigBuLweHn 3HUXeHUI
6 2,0 VYBaXHiCTb, 30aTHICTb 30CepeanTmcs 3HMxXeHa HopmanbHa a6o niguiieHa
7 2,3 | BiguyTTsa CTMCHEHHSA B rpyasx i HecTadi nositpsa | BiocyTHe XapakTtepHe
8 2,5 [NpauespgaTHicTb MigpBuLeHa 3HmxeHa
g 2,6 | Cepueso-cyguna | CepueouTTs XapakrepHe He xapakTtepHe
2,6 |cucrema Hanagu aputmii He xapakTtepHi XapakTtepHi
10 2,6 CnuHOBUAINEHHSA 3MeHLLeHe MNMocunexe
11 2,6 | Temneparypa KucTen pyk XonogHi Tenni

12 2,7 CoH

KopoTkuia, Hecrnokin-
HWI, 3i CHOBUAIHHAMM

Mnbokuin, TpuBanuin CoH,
nigBuLLIEHA COHNMBICTb

13 2,9 | BiguyTtTa 396KOCTI BigcyTHe XapakTtepHe
14 2,9 [NepeHocumicTb Tenna [Norana 3apoBinbHa
15 2,9 | Temnepatypa npu iHeKLiax Bucoka BigHOCHO HM3bKa
16 3,0 | 3atpumka pignHm BigcyTHsa CxvnbHicTb 40 HabpsKiB
17 3,0 | 3anamopoyeHHs He xapakTtepHe YacTto
18 3,1 [NepeHocumicTb xonoay 3aoBinbHa [Norana
19 3,1 CeyvoBuMnycKaHHs 36inbLueHe HopmanbHe a6o 3meHLLeHe
20 3,1 YacTtoTa cevoBunyckaHb 3BuyaiiHa 36inbLueHa
29 32 | 3mina macu Tina Sé(:l::mcm [0 cxyq g:;(:l;bmcm 00 HabupaHHs
22 3,2 Hygota BigcyTtHs XapakTtepHa

3,2 Cnaamu cTpaBoxogy BigcyTHi XapakTepHi

3,2 LLIBnake Hacu4eHHs XapakTtepHe He xapaktepHe

3,2 | MoTopwuka LwnyH- BindyTTs nepenosHeHHs XapakTtepHe He xapaktepHe
23 KOBO-KMLLKOBOIO tunyHKa —

38 | TPy CracTuni Oty X420 | Bigoyii XaparTepH

3,8 XapakTtep BUNOPOXHEHb | ATOHI4YHI 3anopu ::ﬁggﬁaam;o?_‘li?;wmx
24 3,9 | Temnepartypa Tina MigpBuwenHa (> 36,6) 3HmxeHa (< 36,6)

84,7 | KinbkicTb 6anis
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O06’eKTHBHA OLIiIHKA BEreTaTMBHOI peaKTUBHOCTI OyJia
3po0JieHa Ha IMiICTaBi pe3yabTaTiB AOCTIIKEHHS JepMO-
rpadizmy, pTyTHOI TepMoMeTpii, iHaekcy Kepo.

AT BuMiproBaau Ha Mpasiil pyii, cuasuu abo B ropu-
30HTAJIBHOMY TIOJIOXKEHHI, TTCsT 5 XB y CMOKOI, 3a JI0IOo-
MOTOI0 aBTOMAaTUYHOTO MOHITOpa [Uisi BUMiptoBaHHs AT
(PANACARE, Himeuunna). AT BuMiproBaBcs 3a J0TO-
MOTOI0O MaHXETH BiIIIOBITHOTO poO3Mipy, 3 iHTepBaJIOM
60—90 ¢ Tpu pa3u. AprepiaibHa TilepTeH3is] BCTAHOBIIIO-
Bajlacsl Ha IIACTaBi paHillle HiarHOCTOBAHOI TimepTeH3il
i/a00 BUSBIIEHHS CEPEAHBOTO CUCTOJIIYHOTO apTepialbHOTO
tucky (CAT) > 140 ta/a6o cepennboro AT > 90 mwm pT.CT.,
a00 mpu NpUiioMi MalliEHTOM aHTUTINEPTEH3UBHMX JIiKiB.

CrynieHi aptepiajibHOi TinmepTeH3ii (BiAMOBiIHO 10
MixnaponHoi acouiauii rineprensii Ta BOO3, 1999):
I ctyninb — CAT 140—159 mm pr.cT., IAT 90—99 MM pT.CT.;
IT ctyninbe — CAT 160—179 mm pt.cT., JAT 100—109 MM
pr.ct.; III cryninp — CAT > 180 mMm pr.cT., AAT > 110 Mm
PT.CT.

PIOK® y wopmi 95 + 20 mi/xB/1,73 M? y XiHOK Ta
125 ma/xB/1,73 m? y yonogikiB (mo 30 pokis). IIlopiaHo
micist 30 pokiB pIIIK® 3Hmxyetbcs Ha 1 mia/xB/1,73 m?
(Levey et al., 2011). PIIK® ouiHioBaau 3a JOIOMOTOIO
(dopMyIu KOHBepTallii piBHS KpeaTuHiHy 11a3mu CriBpo-
oiTHunTBa enigemionorii XXH (Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI)) (mab6a. 6).

HasagHicTb aHeMii BU3Havyanach 3a kputepismu EDTA-
ERA (1999): nist XiHOK y TIpeMeHoOIIay3i Ta Talli€HTIB y
npenyoeprati — Hb < 110 r/1; ayst 40/0BiKiB Ta XiHOK y
noctMmeHomnaysi — Hb < 120 r/m.

Metonuka Bu3HadeHHs piBHT uUMOD nHacrymHa.
3pa3ku cedi (cepemHs IOpIIisT), 3i0paHoi BpaHIli, Bimpasy
MicJIg OTPUMAaHHS po3noAiuIsn B mpodipku (1,5 mi). Yci

3pa3ku cevizoepiranucs nputemmepatypi—20°C.uUMOD
BUMIipIOBAJIM 32 JOTIOMOTOIO KOMEPIIiIAHO TOCTYTTHOTO Ha-
oopy ans imyHodepmentHoro aHanidy (ELISA) (OriGene
Technologies GmbH, Iepdopn, Himeuunna). Hagani Bu-
pobHUKoM xapaktepucTtuku IMA: Ha3Ba — BUCOKOUYTIIN-
BUii ceHnBiu-Habip ELISA mis KinTbKiCHOTO BU3HAYE€HHS
uMOD monnnau (Human Uromodulin/umod ELISA Kit);
96 JIyHOK, 3i cTpinmaMu; 9yTiauBicTh < 10 1r/MJI; Hiarma3oH
BusiieHHs1 312 nir/mun — 20 000 nir/mi; ipu 4 °C 306epi-
ra”Hs nporarom 6 Micsuis, nmpu —20°C — mporsrom 12
MmicauiB. PiBenp uUMOD BuMmipioBaiu 3a JOIIOMOTIOIO
¢doroMeTpa npu A0BXKMHI XBwiIi 450 HM i eTalloHHIill 10-
BxKMHI xBui 620 HM. oCTiIKeHHST MPOBOIUIOCH Ha iMy-
Ho(epmenTHOMY aHamizatopi RT-6100 (Rayto Life And
Analytical Sciences Co., Ltd., Kuraiickka HaponHa Pec-
my0Jtika).

KanibpoBaHa KpuBa BiIOBia€e nianma3oHy Ta HOpMam
BUPOOHMKA 1IbOTO PEAKTUBY Ta HaBEIEHOMY HUM TpUKJIa-
Jly CTaHAapTHOI KPUBOIi, 110 BXOAUB 10 peakTuBy: Human
Uromodulin/umod ELISA Kit (EA102492). TIlpukimang
CTaHAAPTHOI KpuBOi dus. nHa puc. 1. 3nadyenus O.J1. moxe
OyTi BMIIUM a00 HIDKYMM, HiXK y mpukiami. Pesyasrat
EKCTIEPUMEHTY € CTATUCTUYHO 3HAUYIIIUM, SIKIIO HAlBUIIIE
3HaueHHs1 O.D. He meHuie Hix 1,0. Konnenrpauis 0/312/
625/1250/2500/5000/10000/20000 rir/ma — O.D. 0,124/
0,166/0,196/0,291/0,436/0,676/1,158/2,017. Ha mincrasi
LIMX JaHUX MOXHA CTBEP/KYBaTH, 110 PeaKTUB poOOUMii Ta
SIKICTh JOCJIII>KEHHST BUCOKA.

JIs1 OLliHKM pO3IMOIiTY JaHUX BUKOPHUCTOBYBABCS KPU-
tepiit Kommoroposa — Cmupnosa (tect Jlisutidopca). dani
3 HOpMaJIbHUM DPO3IOJIOM OyJIM HaBeleHi sIK cepeHe +
cranmapTHe BimxuiaeHHs (M £ SD), 3 HeHOpMaJTbHUM — SIK
MeniaHa Ta iHTepkBapTwibHMi 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)70328
KiHo4a .
" >0,7 167 x (0,993)8* x Cr/0,7)~"21
TeMHoLLKipi .
) <0,9 164 x (0,993)B* x Cr/0,9)0412
Yonosiva .
>0,9 164 x (0,993)8* x Cr/0,9)~"21
) <0,7 151 x (0,993)8 x Cr/0,7)70328
XiHo4a .
. >0,7 151 x (0,993)8* x Cr/0,7)~"21
Aziatn .
) <0,9 149 x (0,993)B* x Cr/0,9)70412
Yonosiva .
>0,9 149 x (0,993)8* x Cr/0,9)~"21
) <0,7 145 x (0,993)8 x Cr/0,7)70328
XiHo4a .
IcnaHoaMepuKaHLi >07 145 x (0,993)%« x Cr/0,7)"#!
Ta IHalaHUl ) <0,9 143 x (0,993)B* x Cr/0,9)70412
Yonosiva .
>0,9 143 x (0,993)8* x Cr/0,9)~"21
\ <0,7 144 x (0,993)8x x Cr/0,7)70328
XiHo4a -
L >0,7 144 x (0,993)8k x Cr/0,7)"-21
Bini Ta iHLWi -
i <0,9 141 x (0,993)B* x Cr/0,9)70412
Yonosiva .
>0,9 141 x (0,993)8x x Cr/0,9)~"21

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

Kopensuito [lipcoHa BUKOPUCTOBYBAJIM JUISI OUIHKU
3B’sI3Ky Ha IoJyaTKoBOMY eTarri. JIiHiiiHy perpeciio IIpoBo-
JAJTY i3 3aJIEXKHOI0 3MIHHOIO Ta He3aJeXXHUMU 3MiHHUMMU.
Henapuwuii t-kputepiit CTbloieHTa — MpPU HOPMaJTbHOMY
posnofini KiabKicHUX noka3dHukis, U-kpurepiit MaHHa —
ViTHi — npy HEHOPMAaJILHOMY PO3IOIiII IIsI Oe3mepepB-
HUX 3MIiHHMX JUIS TIOPiBHSIHHSI 0a30BUX XapaKTEPUCTUK
MiX TpylamMu IIpOTSIroM Iepiomy mocmimkeHHs. Kopems-
LiAHWI aHaIi3 i aHaJIi3 MHOXUHHOI perpecii IpoBOaWIIN 3a
KoediienTom kopessiii [lipcona (r). P-3nauenns < 0,05
BBAXAJI0CS CTATUCTUYHO 3HAYYIIIMM.

MateMaTuuHMit aHai3 i cTaTUCTUYHA 00pOOKa pe3yib-
TaTiB 31ilicHIOBaNIuUCH 3a qonomorot Microsoft Excel 2010
Ha [1K.

JocimKkeHHs 0yJI0 CXBaJIeHO KOMICIi€I0 3 TUTaHb €ETUKK
HauioHanbHOTO yHIBEPCUTETY OXOPOHU 3I0POB’sT YKpaiHU
imeni I1.JI. ynuka.

IIpu nposenenHi gocmimkenHss ROLUNT norpumMyBa-
JIVChH TIpaBUJI Oe3MeKM TSl 30epeskeHHSI XKUTTS, 3I0POB’ST
i mpaB MAali€HTiB, MOPAJbHO-ETUIYHUX HOPM Ta KaHOHIB
JIIOACHKOI TiMHOCTI, 3rimHO 3 IenabCiHChKOIO AeKiIapalli-
€10 BcecBiTHBOI MeanyHOI acouiaiii (eTMYHI TPUHLIMITA
MPOBENEHHSI HAYKOBUX MEIUYHUX MOCTIIDKEHb 32 Y4acTIO
monuan (1964—2008 pp.)), OCHOBHUMU TIOJIOKCHHSIMU
KOHBeHIlii Panu €Bponu mpo mpasa JOAUHU Ta OGiome-
nuuuHy (Bin 04.04.1997 p.), eTHYHUM KOAEKCOM BUEHOTO
Vkpainu (2009 p.) Ta Hakazom MO3 Ykpainu Ne 690 Big
23.09.2009 p. (3i 3miHamu, BHeceHUMU 3rinHo 3 Hakazom
MO3 Ykpainu Ne 523 Bin 12.07.2012 p.).

PesyAbTaTH

V crpykrypi XXH mepeBaxkHa OibIIiCTh Hajiexalia
CKX — 23 ocobu (25,3 %), XxBOpUX Ha XPOHIYHUI ITie-
jnoHedhpur — 24 ocobu (26,4 %), niabetuuHa Hedpora-
Tist Oyna y 28 marientis (30,8 %), 4 XBopi 3 MOJIKiCTO30M
HUpoK (4,4 %), momarpuyHa HedpomaTis — 6 (6,6 %),
XpoHiYHU# rioMepyiaonedputr — 1 (1,1 %) ta 5 xBopux 3
rinepteH3uBHOIO Hedpomnarieto (5,4 %). [Tutoma Bara XBo-
pUX 3aJiexkHo Bin giarHo3y XXH HaBeneHna Ha puc. 2.

ColliasibHa XapaKTepUCTHKA ITAIliEHTIB HaBelIcHA B
maba. 7. Bik mozaeit OyB ONHOPITHUM, B CEpeIHbOMY CTa-
HOBUB 46—47 poKiB, XXiHKM TepeBaxKaau B 000X TpyIax.

uUMOD
2,5

1,5 /

//

0 312 625 1250 2500 5000

10000 20000

Tpusanicte XXH y nepuiii rpyrmi craHoBuia 6,18 + 4,32
(1; 15) poky, y apyriii rpymi — 5,79 + 3,88 (1; 16) poky, Bi-
porinHa pi3HuUlISI MiX rpynamu 3a BikoM i ctatTio € (U 44,5,
p = 3,664¢-15).

s Bcix mamieHTiB iHaeke KomopbimHocTi Yapicona
craHoBUB Bif 0 no 4. Y KiHLi HOCHiIKeHHsT 2 TalliEHTH
(2,2 %) manu 8 6GaiiB 3a 1mKajgow Mopicki — Ipina, 110
03HAa4yaJIo0 BUCOKY IMPUXWIBHICTD A0 Tepallii, i3 cepeaHbOIO
MpUxXuiIbHicTIO (6—7 6aniB) — 14 nauienTiB (15,4 %), 6e3
npuxuiabHOCTI (< 6 6aniB) — 75 (82,4 %) (maba. §).

Byno oliHeHO HacTymmHI mapaMeTpu, OCKiJIbKM BOHU
Oyau pejeBaHTHMMHU MapKepamu mporpecyBaHHs XXH:
plIK®, CAT, JAT, CAK. Takox BU3Ha4aBCs piBEHb
uUMOD. BugiBIeHO CTaTUCTMYHO 3HAYYyIly pPi3HULIIO
B MiArpynax A mepiuoi i Apyroi rpyn Ha MoyaTky JOCHi-
IDKEHHST 3a TakKuMu 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 mep-
101 i Apyroi Tpyr Ha TOYaTKy JOCIIIXEHHS 3a TaKUMU
nokasHukamu: JAT (U = 157 [175,8266 : 353,1734]);
CAT (U = 156 [175,3903 353,6097]); pLIK®
(U = 437 [175,3518 : 353,6482]); uUmod (U = 360
[175,294 353,706]); IRd (U = 168,5 [175,7464
353,2536]); y miarpymax A Tepiuoi i Apyroi rpymn y KiHii
JMOCTiIKEHHS 3a TakuMu nokaszHukamu: pLIIK® (U = 352
[166,7738 :339,2262]); Hb (U =343[166,8422:339,1578]);
HAT (U = 87,5[166,9647 : 339,0353]); y minrpymax b niep-
IOl i JApYroi Tpyn Yy KiHIi JAOCTIIKEHHS 3a TaKUMM I10-
kasHukamu: pLIK® (U = 443 [175,3656 : 353,6344]);

1,1 % 54 %

6,6 %

4,4 %

30,8 %

0O CKX

B XpoHi4Hui nienoHedput

[0 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

Vol. 13, No. 2, 2024

http://kidneys.zaslavsky.com.ua

107



OpuwuriHaabHi ctatTi / Original Articles

uUMOD (U = 380,5[175,3078 : 353,6922]); IRd (U = 153
[176,3178 : 352,6822]). 3a iHIIMMU TOKa3HUKAMU CTATHC-
TUYHO 3HAYYLIO1 Pi3HULLI HE BUSIBJIIEHO.

Pe3ynbraTu napHoro t-TecTy nmokasaju, 1o iCHye 3Ha-
YHa BeJIMKA PI3HUIIST MiX TMOKa3HWKAMM Ha TOYaTKy i B
KiHIIi JOCJIIKeHHSI, 32 BUHSITKOM: Y Tiepuiiii rpymi (rmim-
rpyma A): Hb (T = —1,5863 [-2,0739, 2,0739], 95% 11
[—2,4077, 0,3207], p = 0,127); y niepurit rpymi (miarpymna
B): Hb (T = —0,382 [-2,0739, 2,0739], 95% Al [—1,3977,
0,963], p = 0,706); CAK (T = —1,5899 [-2,0739, 2,0739],
95% 1 [—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% 11 [—2,3437,
0,1698], p = 0,087); y apyriii rpymi (miarpyma A): CAK
(T = =2,0147 [-2,0796, 2,0796], 95% Ol [—39,1946,
0,6219], p = 0,057); y apyriit rpymi (miarpyna b): CAK
(T = —1,3328 [-2,0739, 2,0739], 95% I [—17,4695,
3,7999], p = 0,196) (maba. 9).

Byso oniHeHO MOKa3HUKM 3a ONMUTYBaJIbHUKaMU Beii-
Ha i YepHona ta inmexc Kepmo. BussieHo cratmcTudHO
3HAUYILy Pi3HUIIIO B IMATrpyIax A Mepioi i Apyroi rpym Ha
MOYaTKy JAOCTIKEeHHS 32 HACTYITHUMU IMOKa3HUKaMU: iH-
nekc Kepmo (U = 350 [166,7084 : 339,2916]); y miarpymax
b nepioi i apyroi rpyI y KiHIii 10CTiIKeHHs 32 HACTYITHU -
MM nmokasHukaMu: aHketa YepHona (U = 136,5 [175,3463 :
353,6537]). 3a iHIIMMU MMOKa3HMKAMM CTATUCTUYHO 3HA-
YyIIOi Pi3HULI HE BUSIBJIEHO.

Pe3ynbraTu napHoro t-TecTy nmokasasu, 10 iCHye 3Ha-
YHa BeJIMKa Pi3HULS MiX TTOKa3HUKAMU Ha MMOYaTKY i B KiH-
i TOCHiIKEeHHSI, 32 BUHSATKOM: y TIepIiii rpyni (miarpyna
B) — nokasnukis ankern Yepuona (T = 1,5071 [-2,0739,
2,0739], 95% A1 [—0,6083, 3,8431], p = 0,146); iHmekcy
Kepmo (T = 0,9392 [-2,0739, 2,0739], 95% I [—1,1083,
2,9431], p = 0,358) (maoba. 10).

Pesynwsratu kopensiii [lipcoHa mokasanu, 1110 B Iep-
LI rpymi (miarpymna A): iCHye 3HaYHUI CepenHill Mmo3u-
TUBHMI 3B’S130K Mix mnokazHukamu uUMOD i plIIK®
(r(21) = 0,418, p = 0,047); 3HayHMiT Oyke Maauii He-
raTUBHUI 3B’S130K Mix nokazHukamu uUMOD i Bikom
(n(21) = 0,438, p = 0,037); y nepuuiii rpymi (miarpymna b):
iCHYE€ 3HAUYHMI BEJUKUN TTO3UTHUBHUI 3B’SI30K MiX IT0-

kazHukamu uUMOD i Hb (#(21) = 0,513, p =0,012); 3Ha-
YHUI MO3UTUBHUI 3B’130K MixX MmokazHukamu uUMOD
i MMAS-8 (n(21) = 0,515, p = 0,012); 3Hauymmii myxe
MaJIiii HeraTUBHUI 3B’s130K MixX mokazHukamu uUMOD
i CAK (n(21) = 0,441, p = 0,035); y npyriii rpymi (rmia-
rpyna A): iCHye 3HauyylIUil ayXe MaJluii HeraTUBHUIA
3B’s130K MixX nokasHukamMu UUMOD Ta inmekcom Kepmo
(n(20) = 0,427, p = 0,048); y npyriit rpyni (miarpyna b):
iCHye 3HAYyImIMii ayKe MAJIMii HETATHMBHHI 3B’SA30K MiXK
nokazaukaMu uUMOD Tta anmkerow IO.M. Yepnosa
(r(21) = 0,421, p = 0,045); 3HauHMii 1yKe MaJIMii Hera-
THBHHIA 3B’430K MiK nokasnukamu uUMOD Ta innekcom
Yapacona (r(21) = 0,481, p = 0,020); 3HauHmii 1yKe Ma-
JIMii HeraTUBHMIA 3B’ 130K MiK mokasHukamMu uUMOD i Bi-
KoM (r(21) = 0,471, p = 0,023) (maba. 11).

Pesynbsrati Kopensuii [TipcoHa OCHOBHMX MOKAa3HUKIB
repioi rpynu (miarpyna A) y KiHI TOCTiIKEHHS MToKa3a-
JIM, 110 iCHY€E 3HAYHUI CepeaHill TTO3UTUBHUI 3B 130K MixX
uUMOD i pIlIK® (#(21) = 0,418, p = 0,047) (puc. 3).

Pesynwratu xopensiii [TipcoHa ocCHOBHMX ITOKa3HUKIB
nepioi rpynu (miarpyma b) y KiHmi mocimimkeHHs mokasa-
JIM, 10 iCHY€E 3HAYHUI BEJIMKUI MO3UTUBHUI 3B’ SI30K MixX
HbiuUMOD (#(21) = 0,513, p=0,012) (puc. 4).

Pesynsratu kopensuii [lipcoHa 0oCHOBHMX ITOKa3HUKIB
npyroi rpynu (miarpyna A) y KiHIli JOCTiIXKEeHHSs IoKa3a-
JIN, 1110 iCHY€ He3HAUHUI MaJIiii MO3UTUBHUIA 3B’SI30K MixXK
BikoM Ta uUMOD (#20) = 0,278, p=0,211) (puc. 5).

Pesynbratu Kopensuii [TipcoHa OCHOBHMX MOKa3HUKIB
npyroi rpynu (miarpyna b) y KiHIi mociimkeHHsT mokasa-
JIM, 110 iCHY€ He3HAYHMI MaJINi TTO3UTUBHUI 3B’ I30K MixX
JAT iuUMOD (#(21) = 0,235, p = 0,280) (puc. 6).

V nepuriii rpymi (migrpyna A) y KiHII JOCITiIXKEHHS
HACTYNIHI He3ajleXXHi 3MiHHI He € 3Ha4YyIIUMU SIK IIpe-
nukropu mist uUMOD: IRd, IRs, CAT, AT, Hb, CAK,
Bik, aHkeTu Beitna i Yepnosa, MMAS-8, innexcu Yap-
coHa i Kepno. ¥ nepuuiit rpyni (nmiarpyna b) y xiHui go-
CJIiIXKEHHST HACTYITHI He3aJIeXHi 3MiHHI He € 3HaYyIIUMU
sk npeaukTopu mjass uUMOD: pIIIK®, IRs, CAT, JIAT,
Hb, ankeru Beiina i YepHoBa, MMAS-8, ingekcu Yapi-
coHa i Kepno. ¥V npyriit rpyni (minrpyna A) y KiHLi g0-
CJIIIXKEHHST HACTYITHI He3aJIeXXHi 3MiHHI He € 3HAUYIIIUMU

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

Bik Cratb CimenHun ctatyc TpynoBui ctatyc
Xapaktepuctuka . . . € . He
Lo 50 p. | Micna 50 | XiHoya | Yonosiya poauHa CamorHin | Mpautoe npawoe
KinbKicTb % 53,85 46,15 67,03 32,97 65,93 34,07 70,33 29,67
nauieHTis n 49 42 61 30 60 31 64 27

Tabnuys 8. Komop6igHicTe Ta NnpuxusbHIicTb A0 NiKyBaHHA nayieHTiB 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

Mpumitkn: gari HasegeHi sk Me(Q,) (Q,, Q,), ae Me(Q,) — megiaHa, Q, — HUXHIN KBapTU/b, Q, — BEPXHili KBap-
TUNb, a6o sk M = SD, ge M — cepepgHe, a SD — ctaHZapTHe BigXWIIeHHS.
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Ta6nuys 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
£ | nepuwa royna ('_r']”ir o A 45,13 + 8,63 16,5 (20,9, —11,4) | —21,1 (-23,25, —16,65)
I o —
X n=46 i
X Ec (n=49) (”r:‘f%';a B 13 (11, 14) 4,5 (-5,7,2,3) 4,2 (-5,25, 2,45)
(&)
ES [Upr 259,5 (0,8916) 303,5 (0,2559) 350 (0,02839)
% g (U@ 276,5 (0,7978) 253,5 (0,8174) 268,5 (0,9386)
[0} .
= 2 Hpyra royna (”n'”_r %r)la A 44,8636 + 8,9400 ~18,49 + 4,76 24,24 + 4,50
z -
2o |2 .
2T |(n=45) Migrpyna b -3,7 (-5,8,
g2 (n = 23) 13 (10, 13,5) —2,53 +3,83 0,09999999999999998)
O [T (p)y —24,8218 (1,398e—17) 3,2051 (0,004083) 3,2429 (0,003734)
C
= [T (p)* —25,2201 (9,961e—18) 1,5071 (0,146) 0,9392 (0,3578)
Hepwa rpyna ('_r']'”_r o A 38,9565 + 8,43 11,3 (-159,-6,6) | —11,7 (~13,75, -5,5)
& -
% g (n=46) ?n“ir A B 8 (5,5, 9) ~0,5348 + 2,3200 _3,8 (5,25, 3,75)
s =
ES [T () —14,4039 (2,346e—12) | 4,2614 (0,0003478) | 10,6168 (6,724e—10)
I
o
:‘%’, 2T ~30,1311 (2,21e-19) | 5,3052 (0,00002524) 3,0451 (0,005939)
= Minrpyna A 38,9091 = 9,0300 —14,70 + 6,06 —11,1545 =+ 3,4600
3 o |Opyrarpyna |(n=22)
22 .
D= |(n=45) Migrpyna b 1,5 (0,3,
&7 (n = 23) 9(55.9) 3,0999999999999996) 24(-4.2,4.9)
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 gpyroi rpyn Ha noyatky AocnimxeHHs; ** — T/U (p) nigrpyn b nepLuoi i
Apyroi rpyn Ha no4artky gocnipgxeHHs; *** — T/U (p) nigrpynn A nepLuoi rpynu Ha no4artKy i B KiHLi BOCTiAXEHHSs;
**** — 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 gocnipgxeHHs; * — T/U (p) nigrpynv B apyroi rpynu Ha no4atky i B KiHUi BOCNif)KeHHSs; ## —
T/U (p) nigrpyn A nepLuoi i apyroi rpyn y KiHui gocnigpxeHHsi; *# — T/U (p) nigrpyn b nepLuoi i apyroi rpyn y KiHui
AocnipxenHs; aaHi HasepeHi sk Me(Q,) (Q,, Q.), Be Me(Q,) — megiaHa, Q, — HWXHI KBapTUNb, Q, — BEpPXHIN

KBapTUib, abo ik M = SD, ne M — cepegHe, a SD — cTaHBapTHe BiAXUIIEHHSI.

Ta6nnuys 11. OCHOBHI NOKa3HUKN 06CTEXEHHS B KiHUI gocnigxeHHs (n = 91). Kopensuyis lMipcoHa

Mepwa rpyna (n = 46) Opyra rpyna (n = 45)
Moka3Huk 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)

lpumitka: naHi HaBeaeHi K r (p).
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gk npenukropu st uUMOD: plIIK®, IRd, IRs, CAT,
AT, Hb, CAK, Bik, ankera Beitna, MMAS-8, inmexc
Yapscona. Y apyriii rpyni (nmiarpyna b) y xiHui gocni-
JDKEHHST HACTYMHI He3aJleXXHi 3MiHHI He € 3HauylIIUMU
sk npenukTopu it uUMOD: pllIK®, IRd, IRs, CAT,

AT, Hb, CAK, Bik, ankera Beitna, MMAS-8, iHmekc
Kepno (maba. 12).

PesynbraTi MHOXMHHOI JIiHIiHOT perpecii OCHO-
BHMX MOKa3HUKIB mepuoi rpynu (miarpyna A) y KiHIi
MOCTIIKEHHST TOKa3aIu, 10 iCHYE MOMiIpHUN CyKyMHUI

Line Fit Plot

45
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Line Fit Plot
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S
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Line Fit Plot
40 A
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o
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[OAT
PucyHok 6
Ta6nunys 12. OcHoBHI npeanKkTOopy B Mogeni. MHOXuHHa niHiviHa perpecis (n = 91)
Mepwa rpyna (n = 46) Opyra rpyna (n = 45)
Niprpyna A (n =23) | Migrpyna b (n =23) | Niarpyna A (n =22) | Miprpyna 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
Y —-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
LKD 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
lpumitka: paHi HaBe[eHi sIK E.
pLUK® Residuals Plot PLUK® Line Fit Plot
10 50
o ° o
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Bik Residuals Plot Innekc Kepgo Line Fit Plot
10 40 o [ )
Py @
o [5]
3 5 >
g 0 € w0 ® & N
& ® 2 =]
a9 )
¢ %
@
-10 20
0 50 100 -20 -10 0
Bik IHgekc Kepgo
@ Residuals ® uwumoD Predicted uUMOD
PucyHok 9 PucyHok 12
Bik Line Fit Plot Anketa YepHosa Residuals Plot
50
40 ® .
3 ~ Aee £
= - S
5 ~ 3
> ( ”~ — o
30
@
v
20
0 50 100 _20 0 20
Bik AxkeTa YepHoBa
. uUMOD Predicted uUMOD . Residuals
PucyHok 10 PucyHok 13
Ipekc Kepao Residuals Plot AnkeTa YepHosa Line Fit Plot
10 40 f
&) 2 o]
) @ @ ‘ Q ~ @
< ®0 S 5
2 0 5
3 > w-.™
o
@
®
20
-10
20 10 0 20 0 20
Ingekc Kepao UMOD AHkeTa LlegHOB.a UMOD
® Residuals o redicted u
PucyHok 11 PucyHok 14
Vol. 13, No. 2, 2024 http://kidneys.zaslavsky.com.ua 113



OpuwuriHaabHi ctatTi / Original Articles

3HAuYIIMi edeKkT MiX MOoKa3HMKaMU: BiK, iHaekc Yapi-
coHa, MMAS-8, tect BeitHa, onutyBaibHUK YepHOBa,
innekc Kepno, IRd, IRs, pLLIK®, CAK, Hb, CAT, IAT Ta
uUMOD (F(1,21)=4,45,p=0,047, R*=0,17, R2adj =0,14)
(puc. 7, 8).

Pesynbrat MHOXWHHOI JIiHIMHOT perpecii OCHOBHUX
MOKAa3HMKIB Tepiioi rpynu (miarpyna b) y xiHui mocii-
JDKEHHST TIOKa3aJiv, 110 iCHYE CUJIbHUWIN CYKYIHUWI 3Ha-
gyl eeKT MiK ITOKa3HMKaMU: BiK, iHmekc YapicoHa,
MMAS-8, tect Beiina, onutyBaabHUK 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-
IyajbHi 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 3Hauymmu B moaeni (puc. 9, 10).

Pe3ynbraTh MHOXMHHOI JIiHiliHOI perpecii OCHO-
BHUX MMOKA3HMKIB Apyroi rpynu (minrpymna A) y KiHIi J10-
CJIIDKEHHSI TIOKa3ajd, W0 iCHYE TOMIpHUI CYKYITHUIA
3HauUYyIIMil eeKT MiX MOoKa3HUKaMU: BiK, iHaekc Yapii-
cona, MMAS-8, tect Beithna, ormmryBasbHUK YepHOBa,
ingekc Kepmo, IRd, IRs, pIIIK®, CAK, Hb, CAT, JAT Ta
uUMOD (F(2,19)=4,87,p=0,020, R*?=0,34, R2adj= 0,27).
Oxpewmi npenukTopu: Bik (t = —2,121, p = 0,047) ta iHmexc
YapicoHa (t = —2,886, p = 0,009) — Oysu 3HAUYLIMMU B
moaeni (puc. 11, 12).

Pesynprat MHOXMHHOI JIiHii{HOTI perpecii OCHOBHMX
MOKA3HUKIB Ipyroi rpynu (niarpyna b) y KiHIli nociakeH-
HsI TIOKa3aju, IO iCHYE CUJIbHUUM CYKYNMHUU 3HAUyIIWA
edeKT MiX MoKa3HUKaMu: BiK, iHaekc Yapicona, MMAS-
8, Tect Beitna, onmmutyBanbHUK YepHoBa, iHmekc Keprno,
IRd, IRs, plIIK®, CAK, Hb, CAT, IAT Ta uUMOD (F(2,
20) = 6,8, p= 0,006, R> = 0.4, R2adj = 0,35). Okpewmi mpen-
UKTOpU: BiK (t = —2,766, p = 0,012) Ta ingekc Yapiico-
Ha (t = —2,415, p = 0,025) — Oynu 3HAYYIIUMU B MOIETi
(puc. 13, 14).

BUCHOBKMU

AHTUOKCHIAHTHA Teparlisl MIyTaTioHOM i YOiXiHOHOM
CYTTEBO BIUJIMBA€ Ha MOKA3HMKU OOCTEXEHHS Malli€HTiB
i3 XXH. BpaxoBytouu 6e3neKky i eheKTUBHICTh aHTHOK-
CHJIAHTHOI Tepartii, MU MPOIOHYEMO BKJIIOYUTH ii B MpO-
TOKOJIM JIiKyBaHHS TaiieHTiB i3 XXH. st po3poGieHHs
CTAHJIAPTHOTO TMPOTOKOJIY PEKOMEHI0BAHO TMOMAJbIIII J10-
CJTiIKeHHS.

KonduikT inTepeciB. ABTop 3asiBisie PO BiACYTHICTH
KOH(DIIIKTY iHTepeciB Ta BiaacHOI (hiHaHCOBOI 3alliKaBlie-
HOCTI IpY IMiArOTOBLIi JaHOI CTATTi.

Indopmanis npo dinancyBanug. PoboTy BHKOHAHO
BJIACHUM KoHITOM acripaHTa. CtaTTsd € ¢hparMeHTOM Ha-
YKOBO-/IOCJIiIHOT poOoTH acripaHTa Kadeapu Hedposorii
Ta HHUPKOBO-3aMiCcHOI Tepallii HauioHaJibHOro yHiBepcu-
TeTy OXOpoHU 31mopoB’st Ykpainu iMmeni I1.JI. [llynuka 3a
Temolo «Exckpenis uUMOD i itoro kiniHiko-1abopaTopHa
OLliHKA, 3HAaYCHHS B paHHIii HiarHOCTUIIi, peHOIIPOTEKIIil
i orrrmMisamii JikyBaHHS XXH Ha (oHiI MOJeKyJIsIpHOTo
crpecy», y pamkax HJIP xadenpu 3a temamu: «Po3pobieH-
HSI TeXHOJIOTii 30epexkeHHsI (PYHKIIii HUPOK Y MAILliEHTIB 3
XXH Ta rinepypukemieto» (2021—2022 pp.), Ne aep>xaBHO1

peectpanii 0121U100446, Ta «BuBYeHHS BIUIUBY Tilnoypu-
KeMiyHoi Tepamii y nauieHTiB 3 XXH Ta oOrpyHTyBaHHS
ontuMaibHOI Teparnii» (2019—2023 pp.), Ne 0119U101718.
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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 Kérdo 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

Vol. 13, No. 2, 2024

http://kidneys.zaslavsky.com.ua

115


https://pubmed.ncbi.nlm.nih.gov/24172238/
https://pubmed.ncbi.nlm.nih.gov/24172238/
https://pubmed.ncbi.nlm.nih.gov/24172238/
https://pubmed.ncbi.nlm.nih.gov/24172238/
https://pubmed.ncbi.nlm.nih.gov/32943590/
https://pubmed.ncbi.nlm.nih.gov/32943590/
https://pubmed.ncbi.nlm.nih.gov/32943590/
https://pubmed.ncbi.nlm.nih.gov/32943590/
https://pubmed.ncbi.nlm.nih.gov/34567226/
https://pubmed.ncbi.nlm.nih.gov/34567226/
https://pubmed.ncbi.nlm.nih.gov/34567226/
https://pubmed.ncbi.nlm.nih.gov/34567226/
https://pubmed.ncbi.nlm.nih.gov/32003935/
https://pubmed.ncbi.nlm.nih.gov/32003935/
https://pubmed.ncbi.nlm.nih.gov/32003935/
https://pubmed.ncbi.nlm.nih.gov/32003935/
https://pubmed.ncbi.nlm.nih.gov/34309616/
https://pubmed.ncbi.nlm.nih.gov/34309616/
https://pubmed.ncbi.nlm.nih.gov/34309616/
https://pubmed.ncbi.nlm.nih.gov/34309616/
https://pubmed.ncbi.nlm.nih.gov/36246564/
https://pubmed.ncbi.nlm.nih.gov/36246564/
https://pubmed.ncbi.nlm.nih.gov/36246564/
https://pubmed.ncbi.nlm.nih.gov/36246564/
http://www.mif-ua.com/archive/article/4808
http://www.mif-ua.com/archive/article/4808
http://www.mif-ua.com/archive/article/4808
https://doi.org/10.26693/jmbs02.01.066
https://doi.org/10.26693/jmbs02.01.066
https://doi.org/10.26693/jmbs02.01.066
https://doi.org/10.26693/jmbs02.01.066

OpUriHaOAbHiI CTATTI

HIPKU §

KIDNEYS

Original Articles

VIK 616.61-002:613.95 DOI: https://doi.org/10.22141/2307-1257.13.2.2024.453

AeHoBa N A."®, BaHoB A A2 ©, LLyxT O.FO.3

"HaLiOHQABHNA YHIBEDCUTET OXOPOHM 3A0PO0B 1 YkpaiHu imeHi .. LLyrika, m. Kuis, YkpaiHa
’HavjioHanbHu MeanyH yHiBepcuteT imeHi O.O. boromonsLsi, M. Kuis, YkpaiHa

SMeaunaHn LeHTp TOB «BETA-TINKOC», M. bposapu, KnisCbka 06A., YkpaiHa

PeTtpocnekTueHe coHorpadiyHe AOCAIAXKEHHS
CTOHY HUPOK: OLIHKO HUPKOBOro o6’emy
N iHAEKCY PEe3UCTEHTHOCTI

For citation: Pocki. 2024;13(2):116-127. doi: 10.22141/2307-1257.13.2.2024.453

Pe3stome. AKTYQAbHICTb. YALTOQ3BYKOBE AOCAIAKEHHS (Y3A) HUPOK — 30YYHMM, Ge3neYHuA | AOCTYIHNM
IHCTRYMEHT Bi3yQAIi3QLii HUPOK Y MOBCSIKAEHHIV MPAKTULL SIK AIKQPRSI-HE PP OAOIQ, TAK | AIKQPIB iHLLIVMX CrIELiQAI-
3auit. O6°emM HUPOK, PO3PAXOBAHM COHOMPAPIYHM METOAOM, AQE YSIBAEHHS PO CTAH HUPOK MALEHTAQ,
ane MaVke Hi4Oro He roBOpUTh MPO QYHKLIKO HUPOK. € 6Qrato AOCAIAKEHb HUPKOBOIO IHAEKCY PE3UCTEHT-
HocTi (IR) sik Mapkepa GyHKLIT HUPOK. SHQYEHHST IR 3ICTABASIAM 3 PIBHSIMK CUPOBATKOBOIO KPEQTUHIHY i/Q60
FICTOAOMHHUMM AQHUMU. | XOHQ CYNEepeYAMBI AQHI AOCAIAXKEHE OOBMEXKYIOTh BUKOPUCTAHHST IR sIk MQpKepa
GYHKUII HPOK, MPABUALHA IHTeprpeTauist IR AONomMarae BiAHOBUTY MOro B CTATYCI KAHAMAQTA — MQAPKepa
GyHKUIT HUpOK. MeTta: peTpoCrneKkTMBHO MPOBECTY QHAAI3 COHOMPAGIHHNX MOKA3HUKIB HUPOK MALIEHTIB, SIKi
3BEPHYAUCH MO AMOYAQTOPHY MEAVNYHY AOMOMOTY B AIKYBAAbHUM 3QKAGA M. bposapu. Marepiaau ta me-
ToAMN. [oOBEASHO PETPOCEKTVBHE PAHAOMIZOBAHE KOTOPTHE AOCAIAXKEHHSI COHOMPAM 66 QMOYAQTOPHMX
MQALEHTIB, 5IKi 3BELTAAUCH M0 AMOYAQTOPHY MEAMYHY AOMOMOTY B MOUBATHUN AIKYBAALHMM 3QKAQA M. BpoBa-
pu 3a nepioa 3 AoToro 2022 poky no Aotk 2024 poky. NauieHTiB 6yA0 MOAINEHO HQ 2 rpynuv: 1-Lua rpyna (n
= 31) — 4onosiku, 2-ra rpyna (n = 35) — XiHKy. Pe3yAbTaTU. PE3yALTATY MHOXXUHHOI AiHIVIHOT perpecii anst 1-i
rpyrv (n = 31) Anst NpQABOI HUPKM (MTH) MOKA3AAM, LLIO HE3AAEXKHQ 3MIHHQA B Liivi MOAEAI, TOBLUMHA [TH, SIK Mpea-
MKTOP AN IR TH € MQAO3HQUYLLOKO, Q HACTYIHI HE3QAEXKHI 3MIHHI HE OYAM 3HQYYLLIVMIMIM B Liit MOAEAI SIK MPEeA-
nktTopu Ans IR MH: poBxuHa MH, wvpuHa TTH, o6’em [H, Bik. Pe3yAbTati MHOXXUHHOI AIHIVIHOI perpecii Ans
1-i oyriv (n = 31) AAs AIBOT HUpPKn (/AH) CBIAYQTB, 1O HE3AAEXKHAO 3MIHHQ B L1 MOAEAI, LUMpuHA AH, sk npea-
MKTOP AAST IR AH € MOMIpHO 3HQYYLLOK, Q HACTYIMHI HE3QAEXKHI 3MIHHI HE GYAN 3HQYYLLIMMMA B LKt MOAEAI SIK
npeankropu Anst IR AH: pAoBxxnHA AH, ToBLmHA AH, 06°em AH, BiK. Pe3yAbTaTit MHOXKMHHOI AIHIMHOI perpecii
AN 2-1 rpyriv (n = 35) Anst TTH MOKQ3AAM, LLO HE3AAEXKHI 3MIHHI B Livi MOAEAI, LupuHA [TH i BiK, sk mpeAnKTopuy
AN IR TTH € 3HaYyLmMK, O HACTYHI HE3AAEXKHI 3MIHHI HEe ©YAV 3HQYYLLIMMU B LIt MOAEAI SIK MOEANKTOPU ANST
IR [MH: p0BKmHA MH, ToBLUMHA [TH, 06 em H. Pe3yAbraTii MHOXXUHHOI AiHiHOI perpecii anst 2-i rpynv (n = 35)
ANt AH CBiaYQTb, L0 HE3QAEXKHA 3MIHHA B LYt MOAEAI, LUMPUWHA AH, sk mpeAnKkTop Ast IR AH € nomipHO 3Ha-
YyLLIOKO, A HACTYMHI HE3AAEXKHI 3MIHHI HE BYAU 3HQYYLLMMU B LIkt MOAEAI SIK MPEANKTOPU AAST IR AH: AOBXKUMHO
A\H, ToBLmHa AH, 06°em AH, Bik. BACHOBKU. Y3/, HUPOK AO3BOASIE MEPEABQYNTI KATETOPIrO MALLEHTIB, SIKM
MOTPIGHA ByAE KOHCYALTALLSI HEPPOAOIQ/YPOAOIQ, BUSIBUTU IRYIMN PU3NKY LLOAO XPOHIHHOI XBOPOBM HUPOK.
KAIO4YOBi CAOBQ: XPOHIYHA XBOPOGQ HUPOK, YABTOA3BYKOBE AOCAIAKEHHS] HAPOK; IHAEKC PEe3MCTEHTHOCTI
HUPOK; 06’ EM HUPOK; AOBXXMHQ HUPOK, TOBLUMHQA HUPOK, LUMPUWHQ HAPOK

BcTyn (YHKIIIOHYBaHHS HUPOK i BUSIBIICHHSI HUPKOBOI TTATOJIOTIi
3axBOPIOBAHICTh Ha XpOHiuHY xBopoOy Hupok (XHH), [4]. € nymka, 1110 3MiHM 00’€My HUPOK BUHUKAIOTh Y J0-

rineproHilo i nmykposuii giadet (LIJ1) 2-ro tumy moctiiiHo  KJiHiuHiK cTamii XXH i MOXyTh BUKOPUCTOBYBATUCS IS

301/IbIIYETHCS 1 TOCIIAE y CBIiTi Iepllie MicLle Cepef IPUYMH  MPOTHO3YBaHHS 3aXBOPIOBaHHs [1].

cmepTi [1-3]. [Momupenicts XXH 6inbiua cepen naiieH- Taxkox y niTepaTypi TparstoTbCs MOBIIOMIEHHS PO

TiB roxuioro Biky [1, 3]. Po3aMip HUpKU Mae 3HaUGHHSI VTSI KOPEJISILiitHI 3B’SI3KM MiX iHIekcoM pe3ucteHTHocTi (IR),
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00’€MOM, JTOBXMHOIO, CTPYKTYPOIO HUPKHU, MEeTabOiYH1 -
mu xBopobamu (LI 2-ro Tury, rinepreH3is, OXUPIiHHS
touio) [1, 5] i ¢piGpo3om HUPOK [6], sAKMit B3arai OYB BH-
3HAHWI HaOIbII HE3aJIeXKHUM TPUTEPOM PU3MKY IIBU/I-
koro niporpecyBaHHs1 XXH 3 moranum nporsosom [7]. To-
JIOBHI IPUYMHU 3HUXKEHHS (DYHKILIT HUPOK — 11 ileMis i
BTpaTa HUPKOBOI ImapeHximu |5, 8.

VinerpasBykoBa miarHoctuka (Y3]l) BUKOPUCTOBYETH-
cs B IIpakTulli Jikaps Mmaitke 50 pokiB. Ymepie 3ramy-
€TBCS TIPO II0 TEXHOJIOTiIO IS OTPMMAHHS 300paXkeHb 3
HU3BKOIO pO3/iibHOIO 3aaTHIicTIO B 1939 poui [9]. Po3Bu-
ToK Y3/l 3 BUKOPUCTAHHSIM I1’€30€JIEKTPUIHOIO e(PeKTy
(1980-Ti pp.) 3MIT yCyHYTH 3aTPUMKY MiX MOSIBOIO 300pa-
JKEHHSI 1 reHepatieto curnany [10].

Ha nanuit yac Y3/ 1iMpoKo BUKOPUCTOBYEThCS ISl Bi-
3yastizallii OpraHiB YepeBHOI MTOPOKHUHU, 30KpeMa HUPOK,
TpaHcabaoMiHambHe Y3/] TakoX BMKOPUCTOBYETHCS IS
Bigyastizallii HUpKM (3riHO 3 BU3HAYEHHSIM, Oyib-sIKe J0-
CIIKEeHHSI 3 BUKOPUCTAHHSIM YJIBTPAa3BYKOBOTO HM3bKO-
YAaCTOTHOTO KOHBEKCHOTO NaTUYMKa 3 PO3TAlllyBaHHSIM HaJ
YEPEeBHOIO CTIHKOIO BBaXAEThCS TPaHCAOMOMiHATBHUM
Y3[1) [9]. dns mpoBeaeHHs1 TpaHcadaoMmiHaibHOTO Y31
HUPOK abCONIIOTHUX MPOTUTIOKA3aHb Hemae [9]. Hupka mae
CBOIO cOHOrpagiuHy aHaTOMilo Ta TIpaBuJa yJIbTPa3ByKOBO-
ro ckanyBaHHsI. CTBOpEHi crieliaJbHi METOIUKH JIJIs1 HUPKU
1 OCHOBHMX MaTOJIOTiH, SIKi MOXHA OLIIHUTH 3a JOITOMOTOIO
Y3/1[7,9]. Hanpuknan, koptukajibHa rioia Hupok (KITH)
PO3PaXOBYEThCS 3 BUKOpUCTaHHSIM (opmynn: KITH (em?) =
=nAB/4-nab/4, ne A — noBXuHa HUPKU (cM), B — 1IUpH-
Ha HUPKU (CM), @ — JOBXMHA LIEHTPATbHOTO €XOKOMILIEKCY
(cMm), b — mMpuHa LEHTPATLHOTO eXOKOMILIeKey (cMm) [11];
nudepeHIiaabHa IUIoIIa MapeHXiMI HUPKKH — 3a popMy-
noto: naowa ITH/(naowa [1H + naowa J1H), nudepeHuianbHa
JOBXMHA HUPKU — 3a hopMyJ010: dogucuna I1H/(0osxcuna
ITH + dosxcuna JIH), nudepeHuianbHa OinossipHa TOBLIU-
Ha — 3a ¢opmynolo: binoaspua moswuna ITH/(6inoaspna
moeuuna I[IH + 6inoaspna moswuna JIH), mogioHUM YMHOM
BiOyBa€eThCsT po3paxyHOK [uist J1iBoi HupKku (JIH) [12].

BumiptoBanHs1 IR € 3pydyHMM iHCTpyMEHTOM OUIHKU
HUpKoBoi Tepdysii. PizHi mocmimkeHHs: BuB4anu IR sk
paHHili MapKep ropyiieHHsT @yHKIii Hupok [13]. BusHa-
yeHHs IR € o6oB’s13koBuM |5, 11, 13—15].

OnHak € meBHI 0OMexXeHHs 11on0 BUKopucTaHHs IR.
Hanpukian, yuiciieHHi HUPKOBI i1 HEHMPKOBI 3MiHHI, Taki
SIK YaCTOTa CepPLIeBUX CKOPOUEHb, BA3OKOHCTPUKILiS, MyJIb-
COBHI1 TUCK, apTePiOCKIepO3, BEHO3HUI 3aCTill, 3aXBOPIO-
BaHHs KJIaIlaHiB (CTEHO3 aOpTHU TOILO), a TAKOXK BIUIUB JIi-
KiB 0OMEXYIOTh IOr0o mpakKTUYHe BUKOpUCTaHHs [13].

J1g moJinIIeHHsT SKOCTi CUrHajay HeoOXimHO yHMKa-
TU TaKUX TOMWIOK: 1) (hOHOBUIA LIYyM, KUl TIpU 3aHaj-
TO BHUCOKOMY ITOCHJIEHHI MOMMJIKOBO CIpUIIMAIOTh 3a
CMpaBXHili MOTIK; 2) MPU HEKOPEKTHOMY (hiIbTpi — BTpaTa
HU3BKOYACTOTHUX MOIJIEPIBCbKUX CUTHANIB; 3) TMpU He-
aJIeKBaTHIil Y4acTOTi MOBTOPEHHS IMITYJIbCiB — CTBOPEH-
Hs1 apTedakTiB HaKJagaHHS a0o Majioi (hopMU CUTHAIY;
4) mpu 3aHAATO BEIMKOMY 00’€Mi BHOIPKM OTPUMYETHCS
0araTo CUTHAJIB Bim OJIM3bKOPO3TALIOBAaHUX CyOuH [14].

Ase, Ha Xab, € IesKi (akTopHu, IO MOB’sI3aHi 3 Ima-
LHieHTOM abo mapaMmeTpaMM, sIKi He MOXHa 3MiHUTHU: I10-

BUIbHICT mpu BuMipioBaHHi IR, cy0’eKTHUBHICTb Ipu
BU3HAUYEHHI MIKOBOT MAKCUMAJIbHOI Ta MiHIMAJIBHOI IIIBU/I -
KOCTEH, HU3bKY WMOBIPHICTh BUMIPIOBaHHS Ti€l X camoil
a. interlobularis renis abo a. arcuata renis ITiJi Yac ITOBTOp-
HUX oOcTexeHb. | B3araii, € BiTHOCHO MaJlo JaHUX ILIOJ0
BiITBOPIOBAHOCTI CAMOTO BUMipIoBaHHS [14].

IR TakoX KOpUCHUIA 7151 OLIIHKM CTEHO3Y a. renalis mo-
Ipu oro HecrneundiuHicTh. [HOMI IIpK IIPOKCUMAIBHOMY
CTeHO3i 31 3HMKEHUM KPOBOTOKOM MOXKHA MTOMITUTH XBU-
mo Tardus parvus (ITOBUTbHE MiABUIIEHHS i OKPYIJICHHS
CHUCTOJIIYHOTO TiKY), IO € BiZHOCHO cHeUu@iYHUM 15
creHosy a. renalis [13, 15]. 3HauHi pO3XOMXKEHHS SIK MiX
Pi3HUMM JOCTiTHMKAMM, TaK i B OJHOIO JOCJIiIHUKA ITif
yac nosigomyieHHs 1ipo [R pobuts iioro meH npuBaduv-
BUM [JI OLIHKM BiAMOBili Ha TepaneBTUYHI BTPYYaHHS
[13]. TIpu 06’eMHOMY IepeBaHTaXKeHHi (3i 30ilIbILIEHUM
OITOPOM apTepialbHOMY AiaCTOJIYHOMY KPOBOTOKY), SIKUIA
CIIOCTEpIiraeThes MpU BeHO3HOMY 3acToi, IR, gk mpasmio,
nigBuieHuii [ 13]. s miaTBepakeHHSI BEHO3HOTO 3aCTOIO
MOTPiOHO 3pOOUTH BHYTPIIIHHOHMPKOBY BEHO3HY HOILIC-
porpadiio, sika, Ha BiIMiHy BiI BHYTPIIIHbOHMUPKOBOI 10-
ieporpadii, € OiIbII BiITBOPIOBAHUM i BIyIYHUM METOIOM
3aBISIKU BiICYTHOCTI IMOTPeOM TOYHUX BUMIpIOBaHb IPU
aHaJizi ¢opmu xBui [13].

IIpu 3acriifHiii HedponaTii 3a TOMOMOIOI JOILIEPO-
rpadii BHyTpillTHLOHUPKOBUX BEH MOXHA BUSIBUTU PEBEPC
CHUCTOJIIYHOT XBWJIi, MIIABUILEHY IMyJIbCallilo. AJle MOXJIMBA
IMOMWIKOBA iHTEpIIpeTallisl OCIiKeHHsI, HAallpyKJal, To-
JIOBHOI V. renalis 3aMicThb V. interlobularis renis [16].

I B mpakTuii Hedposora coHorpadiuHa Bizyamizarlis
HUPOK € 3pYYHUM JOIOMIKHMIM i O€3IMeYHNM TiarHOCTHY -
HUM IHCTpYMEHTOM B audepeHIiallii IIpUIruH TOCTPOoi Ta
XPOHIYHOI HUPKOBOI HEAOCTATHOCTI, OCKIJIBKY 1€ METO,
€ HeiHBa3MUBHUM, HEIOPOIUM i e(eKTUBHUM Yy Bi3yaJi3alii
pi3HUX CTPYKTYp HMpPKOBOI mapenximu [4, 17]. Hampu-
KJ1aJ, IpY OLiH1Ii KOPKOBOTIO 11apy HUPOK: TOHKA, €XOreH-
Ha Kopa — 11€ He0OOPOTHE IMOIIKOIKEHHSI, TO/i SIK TOBCTA,
HOpMaJIbHa €XOTeHHA Kopa CBiTYMTh PO MOXJIUBICTD Bifl-
HOBJICHHSI MiCJIs MOIIKOKEHHS [4, 5]. A TakoxX 11eit MeTox
3aCTOCOBYETHCS /IS OLIIHKM Pi3HUX MATOJIOTIYHUX CTaHIB,
TakuXx sK rigpoHedpos [9, 18], remarypist Ta HedpoiTia3
[4, 18], TpombO3 V. renalis [14], creHO3 a. renalis abo ap-
TepiabHUIl aHacTomo3 [14], mist MOHITOPUHTY (DYHKIIIT
TpaHcIUTaHTaTa [14].

MeTta A0CTiMKEeHH: PeTPOCIICKTUBHO ITPOBECTH aHa-
JIi3 coHorpadiyHuX IMOKA3HUKIB HUPOK IAILEHTIB, SIKi
3BEPHYJIMCH 110 aMOYyJIaTOPHY MEINIHY TOTIOMOTY B JIKY-
BaJIbHMI 3aKian M. bpoBapu.

Ju3aiin gociaimkenna. Y nepion 3 mororo 2022 poky
o motuit 2024 poky OyJI0 peTPOCHEKTUBHO PO3IJISIHYTO
COHOTpaMu HUPOK 648 maiieHTiB. PaHIOMHMM MeTOIOM
Oysi0 BigiOpaHo 66 maiieHTiB. PeTpocrnekTuBHE paHIO0-
Mi30BaHe JOCJiKeHHsI TMpoBeAeHe Ha 0a3i MpUBaTHOTO
JIIKyBaJIbHOTO 3akyiany M. bpoBapu, sike Hajgae MeIUUHY
aMOyJIaTOpHY JIOTIOMOTY TalieHTaM. PaHaomizoBaHO Tpo-
BOIMJIM BimOip COHOIpaM IIAalli€HTIB, SIKi 3BePTaNCh IO
amOymatopny meauuHy mormomory B TOB «BETA-TTJIKOC»
g Y3 Hupok. 3a 2 poKM MPOBEASHHS AOCTIIKEHHS Ha
6a3zi TOB «BETA-IIJIFOC» Oyno mpoaHaji3oBaHO COHO-

Vol. 13, No. 2, 2024

http://kidneys.zaslavsky.com.ua

117



OpuwuriHaabHi ctatTi / Original Articles

rpaMu 66 amOyIaTOpHUX MaiieHTiB. TalieHTiB MomiieHo
Ha 2 rpynu: 1-ma rpyna (n = 31) — 4ojoBiku, 2-ra rpyna
(n = 35) — XiHKMU.

Martepiaau Ta MeToAmn

Yci paHi gochinkeHHs, siki OyJIM OTpUMaHi 3 METUYHUX
KapT aMOyJIaTOPHUX Talli€HTIB, Oyin 3Heocob1eHi. [Hdop-
MOBaHY 3rO/ly Ha y4acTh y TOCIiPKeHHI B MallieHTIB i/a00 y
IXHiX 3aKOHHHUX IIPEACTABHUKIB HE OTPUMYBAIM, OCKIIbKI
3a IU3aiHOM JOCTiIKEeHHS OyJI0 pPeTPOCHEKTUBHUM. by
BimibpaHi BMITaZKOBMM YMHOM COHOTpaMM 66 TAIli€HTiB.
IlawienriB noxiseHo Ha 2 rpynu: 1-mia rpyna (n = 31) —
4oJIOBiKM, 2-Ta rpymna (n = 35) — xxiuku. [IpoBeaeHo aHai3
coHorpadiuyHUX MOKa3HUKIB HUPOK Y 3KiHOK i YOJIOBIKiB.

Y nauieHTiB 1OCTiIXKYBaIUCh TaKi MOKA3HUKU: TOBXM-
Ha nipaBoi HUpkH (ITH), ToBmmHa ITH, mmmpuna ITH, Tos-
muHa napenximu [TH, IR a. renalis [TH, 3aransHuii 06’em
ITH, noxwuna JIH, ToBiuua JIH, mmpuna JIH, ToBimHa
napenximMu JIH, IR a. renalis JIH, 3araasauii 06’em JIH,
BiK, cTaTh (puc. 1—4).

V3]l HUPOK IPOBOAMIIOCS ONHUM JIKapeM IJis BCix
MAli€HTIB 3rigHO 3i cTaHmapTHUM MpoTtokojoM. Ha co-

HorpaMax (3 MakCHMajbHOIO MTOBXMHOIO OCi) BUMiploBa-
JIUCSI B TOPU3OHTAJIbBHOMY TIOJIOXKEHHI MalieHTa, Ha CIIUHI,
LIMPUHA, JOBXMHA, TOBIIMHA KOXHOI HUpKH. IR a. renalis
BU3HAYaBCsI B TOPU3OHTAJILHOMY TOJIOKEHHI TallieHTa, Ha
CITMHI, y MeXaX [IEHTPAJIbHOTO €XOKOMILIEKCY.

O06’eM HHUPOK PO3paxoByBaBcCs 3a (OPMYJIOIO: 00°em
Hupku (cm’) = doeocuna (cm) X wupuna (cm) X mosuura
(em) X 0,523.

Aprepianpauii IR po3paxoByBaBcs TakuM UYMHOM:
IR = (Vmax — Vmin)/Vmid, ne Vmax — cucTojidyHa IIBUI-
KiCThb KPOBOTOKY B a. renalis, Vmin — miacTtojiyHa IIBUI-
KiCThb KPOBOTOKY B a. renalis, Vmid — cepenHs 1IBUIAKICTh
KPOBOTOKY B HUPKOBIii a. renalis; 3HaueHHst ~0,6 (0,5—0,7)
BBaXXAETHCS HOPMAJIbHUM (JIJ11 HUPKOBUX aJIOTPAHCIIAH-
TaTiB BepxHs Mexa 0,8—0,9).

KputepissMu BKIIOYEHHS IAlliEHTIB Y JOCTIIKEHHS
Oy/v: HasIBHICTh pO3MipiB JOBXWHU, IMUPUHU, TOBIIAHUA
Hupok Ta IR a. renalis, Bik Bizx 18 1o 64 pokiB.

Kputepisimu BUKITIOUEHHST Oy/IM BifICYTHICTh HEOOXi-
HUX COHOTpadiYHMX TOCTiMKeHb, BiK MeHIIIe 3a 18 abo 1mo-
Hal 64 poku, HAsSIBHICTh 3JIOSKICHUX MYXJIUH HUPOK, Baau
PO3BUTKY CEUOBMBITHUX IIUISIXiB 1/a00 MOIiKiCTO3 HUPOK.
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3a BiKOBOIO CTPYKTYpPOIO MaIliEHTU 000X IPyIl HE MaJlu
CTATUCTUYHO 3HAYYIIUX BiIMiHHOCTEA.

JociiaxeHHsT MPOBOAMIOCh HA CTAlliOHAPHOMY YJIb-
TpasBykoBomy arapati Canon Aplio 300 (SIroHist) 3 KOHBEK-
cHuM gatuyrkom PVT-375BT 3,5 MIi1 (Toshiba, fAroHist).

st OLIHKM PO3IOiTy JaHWX BUKOPHUCTOBYBABCSI KpH-
Tepiii Konmoroposa — CwmipHoBa (tect Jlinticdopca). aHi 3
HOPMaJILHIM PO3MOIIIOM OyJI HaBeIeHi SIK cepeTHE + cTaH-

182.7cm3
53.9mm
55.2mm
117.3mm

Volume

DistA 5.6mm
Dist B 3.8mm

PucyHok 4. AHriosniinoma HUpPKU B cepeHii
if TpeTuHi

DistA 117.6mm
Dist B 50.8mm

PucyHok 5. IHTakTHa HUpKa

naptHe BigxuieHHs: (M £ SD), 3 HeHOpMaIbHUM — TIOAAHI
K MeJliaHa (HIKHil KBapTU/Ib, BEPXHiid KBapTuiib) (Me(Q,)
(Q,; Q,)). Bukpupneni naHi nepes aHanizom Oyiu jorapud-
MiyHO nepeTBopeHi. KareropiitHi naHi mogaHi y BimcoTKax.
Kopensuito IlipcoHa BUKOPUCTOBYBaliu MJisl OLIIHKU
3B’s13KYy. JIiHiliHY perpecito IpoOBOAWIIN i3 3aJIEXKHOIO 3MiH-
HOM i He3aylexxHuMHU 3MiHHUMU. KopensuiitHuit aHamis i
aHaJIi3 MHOXWHHOI perpecii mpoBoamIn 3a KoedilieHToM

28.2mm
24.8mm

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

5.0mm
4.3mm

PucyHok 8. AHrionirnoma B HYXXHI TPETUHi HUPKU
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kopensuii ITipcona (r). P-3znauennst < 0,05 BBaxayocst

CTaTUCTUYHO 3HAYYLIUM.

MaremaTUYHUI aHaTi3 i CTaTUCTUYHA 0OpOOKa pe3yib-
TarTiB 31ilicHIOBaNIuUCh 3a qonomoroto Microsoft Excel 2010
Ha I1K, owmmaitH-kanbKkymsaTopiB Statistic Kingdom. [do-
CIIIIPKEHHSI OYJIO CXBaJIEHO JIOKAJIbHOIO KOMICI€I0 3 TMTaHb

Pesynbsrati MHOXMHHOI JIiHilAHOI perpecii mjis 1-1 rpy-
m1 (n = 31) mokaszanu cJaOKuii CYKYIMHWUI He3HAYHUIA
eekr mixk 06’emom ITH, Bikom, ToBmIiMHOKO [TH, 1mm-
punoto ITH, nosxunoto ITH ta IR ITH (F(1, 28) = 4,11;
p=0,052; R*=0,13; R? , = 0,1) (Tabu. 2).

Hesanexna 3miHHa B 1iit mozeni, toBmmHa [TH, sk

€TUKMU. npenvkTop s IR [TH € manosnauymioro (Y-nepetun (b):
nBoctoponHiit; T =8,677339; p-value = 1,99956e-9) (puc. 9).
PesyAbTaTH Taki HesaJexXHi 3MiHHI He OyJIM 3HAUYIIMMH B ILiif

HocrimKkeHo coHorpamMu 66 aMOyIaTOpHUX IMalli€H-
TiB, cepenHili Bik mauieHTiB — 43—44 p., 4oj0BikiB — 31

(46,97 %), xiHok — 35 (53,03 %).

TTpu Y3]1 HUPOK BUSIBJIIEHO, 1110 3HAYHY YaCTKY CTaHO-
BHTb CEYOCOJIbOBHMIA fiaTe3 — 39 mamieHTiB (59,09 %), He-
dpomitiaz — 4 (6,06 %), xicTi HUPOK Oyu B 13 marieHTiB

(19,7 %), inme — 10 (15,15 %) (puc. 3—8).
Byno ouiHeHo Taki moka3zHuKH (Tab. 1).

moneni gk npeaukropu miasg IR ITH: mposxwuna IMTH, mum-
puHa ITH, o6’em ITH, Bik (3aranbHa perpecis: rmpaBooiu-
na; F(1, 28) = 4,114415; p-value = 0,0521276; ockinbku
p-3HavyenHs > o (0,05), mu mpuiimaemo H ) (puc. 10).

Iepeipka moxeni (puc. 11):

1) niHiiiHa perpecist 3aJIMIIKOBOI HOPMAJIbHOCTI TIe-
pendayae HOPMaJIbHICTh 3aTUIIKOBUX MOMUJIOK (p-value
Shapiro-Wilk nopiBHioe 0,4966);

Tabnuys 1. Pe3ynbtatu ysibTpa3ByKOBOro o6CTeXeHHs1 HUPOoK (n = 66)

1-wa rpyna (n = 31) 2-rarpyna (n = 35)
lMokKa3HukKu
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 HW1pKK, MM 55,75 (55; 59) 57 (55; 59) 55 (583; 57,5) 55 (53; 57,5)
ToBLMHA HUPKK, 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 KBAPTUIIb.

Ta6nuuys 2. Kopensiyivina matpuys (IlipcoH)

IR MH Bik JOoexwuHa NMH | LWupuna NMH | ToBwwuHa MH O6’em NH

0,187307 0,287296 0,304759 0,357935 0,321986

Bik 0,187307 0,0243197
AosxwuHa NH 0,287296 0,0243197
LlnpwuHa MNH 0,304759
ToBwwmHa MNH 0,357935
O6’em NH 0,321986
ToewwuHa MH Residuals Plot ToewwuHa MMH Line Fit Plot
0.05 0.70
L5) L B :‘ ". v
o %%, 065 ()
3 (P = U X
S 000 _'.w.— >
@ @ ® 0.60
() ° ®
o ©
s 50 60 25 50 60
Toswura MNMH Toswura NH
a) @ Residuals 6) ® RMH Predicted IR MH

PucyHok 9: a) rpacgpik po3nopginy 3anuwikis nokasHmka «roswmHa lMH»; 6) niniviHmii rpagik nporHososaHoro IR

120 Pocki, ISSN 2307-1257 (print), ISSN 2307-1265 (online) Vol. 13, No. 2, 2024



OpuwuriHaabHi ctarTi / Original Articles

Residuals: QQ - Plot

4

5 2

g )

=

O

S

=

3

b 5 °

4
2 -1 0 1 2
Data
® Standard Normal —— Standard Normal = 0.985 * Data + 1...
a)
Residuals: Histogram

15
10

5

0

-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06
6) Il value (count)

Residuals vs Actual

0.04

0.02
2
S
g 0.00
&

-0.02

-0.04

0.62 0.64 0.66 0.68 0.70
IR MH
® Residuals
B)
Predicted IR MH vs Actual

0.68

0.67
= o
x
3 )
3 0.66
‘§ o
j5
<. .0 8 °

0.65 ® 4

0.64

0.62 0.64 0.66 0.68 0.70
IR MH
r) @ Predicted IR MH

PucyHok 10: a) rpagpik 3anuwwkis QQ; 6) rictrorpama 3anuLukis; B) rpagpik 3asvLLKIB NOPIBHSIHO 3 haKTUHHUMU;
r) rpachik nporHo3oBaHoro IR NopiBHAHO 3 haKTUYHUM

2) TOMOCKEOACTUYHICTh — p-3HAYCHHS TECTy YaiiTa
nopisaioe 7,01106e-13 (F = 93,811863) — mucmepcis He
€ OMHOPIAHOIO;

3) MyJIbTUKOJiHEapHICTh HE BUHUKAE, OCKIJIBKM BCi
3HayeHHs VIF menmi 3a 2,5;

F Distribution =1 reject(a) =—accept m==F

24
F P-value'
22
L 002
~ juare’
5 &
Pofer #0128
1.8
0581

1.6

14

12 \siw
1.0 ,.,,‘,;;s‘cl ’als,";,, ¢ 0.497 ¢
0.8 ‘;; ’V

2 4 6
PucyHok 11. F-posanogin

4) npiopHa MOTYXHICTh yciel Mozaesni Hu3bKa (0,5409).

Pesynpratm MHOXMHHOI JTiHIlHOI perpecii mrs 1-1
rpymu (n = 31) cBiggyaTh IpPO HAsIBHICTh MOMIipHOTO Cy-
KyIIHOro 3Hauyioro egexkry Mmixk ob6’emom JIH, BikoMm,
toBuimHolo JIH, mupunoro JIH, mosxuuowo JIH Ta IR
JIH (F(1, 28) = 12,26; p = 0,002, R? = 0,3; R2adj =0,28)
(Tabn. 3).

Hezanexxna 3miHHa B 1l Mopeni, mupuHa JIH, sk
npenukTop 1t IR JIH € momipHo 3Hauyniomo (Y-nepeTuH
(b): mBocToponHiit; T = 7,011355; p-value = 1,26258e-7)
(puc. 12).

Taki He3anexHi 3MiHHI He Oy/IM 3HAYYIIIUMU B 11ili MO-
nmeni gk npeaukropu 1 IR JIH: moxuna JIH, ToBmm-
Ha JIH, 06’em JIH, Bik (3arajgbHa perpecis: ImpaBoOidHa;
F(1, 28) = 12,257917; p-value = 0,00157184; ockinbku
p-3HadeHHs < o (0,05), mu Binxungemo H ) (puc. 13).

IlepeBipka moaeni (puc. 14):

1) niHiiiHa perpecisi 3aJIMIIKOBOI HOPMAJIbHOCTI Iie-
pendayae HOPMAJIbHICTh 3aTUIIKOBUX MOMUJIOK (p-value
Shapiro-Wilk nopiBHtoe 0,3455);

2) TOMOCKEIACTUYHICTh — p-3HAUEHHS TeCcTy Yalita
nopiBHIoE 2,57838e-8 (F = 35,755671) — mucriepcis He €
OIHOPITHOIO;

3) MyJIBTUKOJIIHEApHICTh HE BUHMKAE, OCKiIbKM BCi
3HaueHHs VIF menmmi 3a 2,5;

4) npiopHa MOTYXHICTh yciel Mozesni Hu3bKa (0,5409).

Pesynsrat MHOXXKMHHOI JIIHIHOIL perpecii mis 2-i rpymnm
(n = 35) mokazanu, 110 iCHyE€ CUJIbHUI KOJEKTUBHUIA 3HA-
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Ta6bnuys 3. Kopensuivina matpuys (TlipcoH)

IR JIH Bik JdoexwHa JIH | LWupuHa JIH | ToswwmHa JIH O6’em JIH
IR JIH 0,0176281
Bik 0,0176281
OosxuHa JIH
LWWnpwuna JIH
ToBwwuHa JIH
06’em NH
LWupuHa JTH Residuals Plot LupuHa JTH Line Fit Plot
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a) @® Residuals 6) ® R/H Predicted IR JIH
PucyHok 12: a) rpagpik po3noginy 3anviukis nokasHuka «wumpuHa J1H»;
6) niHiinni 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 NOPIBHAHO 3 haKTUYHUMU;
r) rpaghik nporHo3oBaHoro IR NopiBHAHO 3 haKTUYHUM
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F Distribution == reject(c) = F|
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PucyHok 14. F-po3snogin

Yy e(heKT MixK TAKMMU IMOKa3HUKAMMU, K BiK, TOBXMHA
ITH, mmpuna IMTH, ToBiunHa ITH, 06’em ITH ta IR TTH (F(2,
29) =10,63; p<0,001; R?=10,42; R2adj =0,38) (Tabun. 4).

He3zanexHi 3MiHHi B it Mmoneti, mmpuHa [TH i BiK, K
npeaukTopu misg IR TTH € 3nauymmmu (Y-nepetuH (b):
nBoctopoHHiit; T = 5,88108; p-value = 0,00000220832)
(puc. 15).

HacrynHi He3anexxHi 3MiHHI He OyJIM 3HAYYIIMMMU B 1l
mogeni sik npeaukropu ast IR TTH: nosxuna [MTH, ToBIm-
Ha [TH, o6’em ITH (3aranpHa perpecisi: npaBoGiuHa; F(2,

29) =10,633; p-value = 0,00034379; ocKiTbKU p-3HAYEHHS
< a (0,05), mu Binxusemo H)) (puc. 16).

IMepeipka moxeni (puc. 17):

1) niniliHa perpecist 3aJUIIKOBOi HOPMaJIbHOCTI Tie-
pendayae HOPMAJIbHICTh 3aJMIIKOBUX MOMUWIOK (p-value
Shapiro-Wilk nopisHtoe 0,484);

2) TOMOCKEJACTUYHICTh — p-3HAUEHHSI TeCcTy YaiTa
nopiBHIOE 9,67588e-7 (F = 23,183218) — mucriepcis He €
OIHOPIAHOIO;

3) MyJIBTUKOJIHEapHiCTh HEe BUHUKAE, OCKIJIBKHU BCi
3HayeHHs VIF menmi 3a 2,5;

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

Pesynbratu MHOXUMHHOI JIiHiliHOT perpecii s 2-1 rpy-
nu (n = 35) cBimyaTh PO HASIBHICTb MTOMiIpHOTO CYKYITHO-
ro 3Hauyioro edekry mMixk 06’emom JIH, Bikom, ToBIIM-
Hoto JIH, mmpunoro JIH, nosxunoro JIH Ta IR JIH (F(1,
30) =11,85; p=0,002; R?=0,28; R2adj =0,26) (Tabm. 5).

Hezanexna 3miHHa B wiii moxeni, mupunHa JIH, sk
npeavkrop st IR JIH € momipHo 3Hauyiow (Y-nepetuH
(b): nBoctoponHiit; T = 7,530104; p-value = 2,14487e-8)
(puc. 18).

Taxki He3anexXHi 3MiHHI He Oy/IM 3HAYYIIMMU B Lild MO-
neni gk npeaukropu aasa IR JIH: mopxuna JIH, ToBuu-
Ha JIH, 0o6’em JIH, Bik (3arajibHa perpecis: mpaBoOiuHa;
F(1,30) = 11,849992; p-value = 0,00172025; ockiibku
p-3Havenss < o (0,05), mu Binxunsemo Hy) (puc. 19).

IMepeipka moxedi (puc. 20):

1) ninHiliHa perpecist 3aJUIIKOBOi HOPMaJIbHOCTI Tie-
pendayae HOPMAJIbHICTh 3aJMIIKOBUX MOMWIOK (p-value
Shapiro-Wilk nopisHioe 0,6143);

2) rOMOCKEACTUYHICTh — P-3HAUEHHSI TeCTy Yaiita 10-
piBHi0€ 0,0000296055 (F = 15,263713) — mucmiepcist He €
OIHOPITHOIO;

Ta6nuys 4. Kopensiyivina matpuys (IlipcoH)

IR MH Bik

[1R AN

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

HOdoexwuHa NH

OoexwuHa NH

lWupuHa NMH | ToBwwmHa MNMH O6’em MNMH

0,213805

OosxuHa JIH

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

LnpwuHa MNMH 0,211919
ToBwwmHa NMNH 0,209251
O6’em NH 0,240035
Ta6bnuys 5. Kopensiyivina matpuys (TlipcoH)
IR JIH Bik JdoexwHa JIH | LupuHa JIH | ToswwmHa JIH O6’em JIH
(1R nH

Bik 0,213805 0,218673 0,229396 0,227581
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PucyHok 16: a) rpagpik 3anuwwkis QQ; 6) ricrorpama 3anvLukis; B) rpagpik 3asnLLKIB NOPIBHSIHO 3 haKTUHHUMU;

r) rpacghik nporHo3oBaHoro IR NopiBHAHO 3 haKTUYHUM
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= reject(a)

F Distribution —accept m==F

PucyHok 17. F-po3snogin

MpOTpecyBaHHSI HUPKOBOTO YpaxKeHHs, a pO3Mipu HUPKU

1 €XOreHHICTh MapeHXiMU — SIK MapKepu (PYHKIIiT HUPOK

(Francesco Maria Drudi et al., 2019).

V Hamomy [IOCTiIXKEHHI BCTAHOBJIEHiI KOpessIiiiHi
3B’SI3KM (CTATUCTUYHO 3HAYYIIi) MiX IIMPUHOW HUPKU i
IR. OnHodakTOpHMIA KOpESILiHHUI aHali3 TToKa3aB 110~
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PucyHok 18: a) rpacpik po3nopginy 3anviuKis
nokasHuka «wupuHa JIH»; 6) niniviHni rpaghik
nporHoszoBaHoro IR
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PucyHok 19: a) rpaghik 3anuwwkis QQ; 6) ricrorpama 3anuLukis; B) rpaghik 3anvLLKiB NOPIBHSIHO 3 haKTUHHUMU;
r) rpaghik nporHo3oBaHoro IR NopiBHAHO 3 haKTUYHUM
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PucyHok 20. F-posniogin

HalbiIbIle MiHiManbHy TeHaeHl1Iio IR 10 mo3uTuBHOI KO-
peJIslii 3 TaKMM IMOKa3HUKOM, SIK INUPUHA HUPKU, 1 JIKIIIe
B OIHOMY BUIIaJKy — TOBIIMHA HUPKHU, i pe3yabrar OyB
CTaTUCTUYHO 3HAYylIMM. B omHOMY BUIIaaKy crioctepi-
raBcst 1BO(aKTOPHUIA 3B’SI30K, OKPiM IIIMPUHU HUPKU Ha
pe3yJIBTaTUBHY O3HAKY BILIMBAB 111¢ 1 BiK.

Y 1uboMy JOCHIIKEHHI MU HE CTaBUJIM cOOi 3a MeTy
MepeBipKy KopeJsiiiii 3 TectaMu QYyHKIIT HUPOK, Y mepiry
Jepry Hallli 3yCHJUISI OyJIu CIIpSIMOBaHI Ha OLIIHKY BiITBO-
proBaHOCTI BuMipioBaHb IR sk Takoro, mo06 moxHa OyJo
CTBOPUTHU 3pYYHY MOJEJb JIJIsI TPAKTUKYIOUUX JIiKapiB AJIst
Oinb1I01 iH(OPMATUBHOCTI 1 00’€KTUBHOCTI B OLIiHIIi CTa-
HY HUPOK MAalli€HTIB.

Ilomo mocnimkeHHs € nesiki obMmexeHHs: 1) mocii-
JKEHHST TPOBEJIEHO HA OJHOMY YJIBTPa3ByKOBOMY arapari
JIiIKapeM-eKCIIepTOM, a OTXXe, Pe3yJbTaTh MOXYThb BiApi3-
HSITUCS Bill TOCIIXEHb, SIKi MPOBEACHI HA iHIIWX YJIbTpa-
3BYKOBMX arapaTax, i TOUHiCTb BUMIpiB Oye 3ayiexkaT Bif
KOMIIeTeH11ii JTikapsi; 2) BUOipKa Malli€HTIB y JOCTiIKEHH1
HeIOCTaTHbO BeJuKa; 3) He iCHY€E €TaJJOHHOTO CTaHIApTy
1711 BuMiproBaHHs [R.

BUCHOBKM

3a pe3yabraTaMyu MHOXMHHOI JIiHIMHOI perpecii MoxHa
3pOOUTU BHMCHOBOK, 1[0 IIMPUHA HUPKU Ma€ KOPEJsIiii-
Huii 3B’130K 3 IR, mpuyomy B >KiHOK BiH BUpaXKeHUI CUJTb-
Hillle, HiXX y 4oJIoBiKiB. MM mpumyckaemo, 1o Y3J1 Hupok
MOKe OYyTU BUKOPUCTaHE JUIsl TPOTHO3YBAHHSI MOTiPILIEHHS
(YHKIIT HUPOK i CTBOPEHHS MOJeli, sika O Morja Tepe-
0auYMTU MPOTHO3 JIJIsI HUPOK Ha TiJICTaBi OTPUMAaHUX JTaHUX.

Konduaikr iHnTepeciB. ABTOpuU 3asiBJISIIOTH TIPO BifICYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaB-
JICHOCTI TIPH ITiATOTOBLIi JAHOI CTATTi.

Indopmania npo dinancyBanns. Crarts € dbparmeH-
TOM HayKOBO-JOCJIiIHOI poOOTHU acllipaHTa Kadeapu He-

dposorii Ta H3T HauioHaabHOro yHiBEpCUTETY OXOPOHU
3n0poB’ss Ykpainu imeni I1.JI. Illynuka 3a Temow «Ekc-
Kpellisi ypOMOJYJIiHY i HOro KJIiHiKO-71abopaTopHa OLliHKa,
3HAUYEHHsI B paHHIl MiarHOCTUILi, peHOMPOTEKIIil i ONTH-
Mizaii JikyBaHHss XXH Ha oHi MoJIeKyIIpHOTO CTpecy»
y pamkax H/IP xadenpu 3a temamu: «Po3pobieHHS Tex-
HoJI0Tii 30epekeHHs1 (yHKIIi HUPOK y maiieHTiB 3 XXH
Ta rinepypukemieo» (2021—-2022 pp.), HoMep AepKaBHOI
peectpauii 0121U100446, i «BuBYeHHS BIUIMBY TillOypu-
KeMiuHoi Teparii y mamieHTiB 3 XXH Ta o0rpyHTYBaHHS
onTuMasbHOI Teparmii» (2019—2023 pp.), Ne 0119U101718.

Buecok aBrtopiB. [Iexosa JI.JI. — 30ip Ta aHami3 iH-
¢opMallii, HalmMCcaHHS CTaTTi, MOIIYK Ta OMpalllOBaHHS
¢axoBoi JiTepaTypu 3a TEMOIO, ITiATOTOBKA PYKOMUCY 0
npyky; IBanoB [I.JI. — KoHIenTyasi3allisi, MeTOIO0JIOTis;
[yxT O.F). — obGcTexkeHHsI i JTiKyBaHHSI 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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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 descripfive 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 oufcomes of PCNL in patients with kidney
stones were favourable, with a high stone-free rate of 2.3 % 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

Introduction

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.

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
Results
The data of the PCNL surgery in Klungkung General Parameters Frequency | Percentage
Hospital were shown in the Fig. 1.
Fig. 1 showed that there are 59 of male population Stone type
(64.8 %) and 32 of female population (35.2 %). The age Solitary 44 48.4
gzng; ‘-N;-ai giééo 78 yea};i; with 91 sample;. "[;1he IIne}z;m age was Multiple 10 11.0
.23 + 10.92 years. The age group with the highest repre-
sentation was 51 to 60 years, with 35 people (38.5 %) of the Staghom 37 40.6
population. The age group with the highest proportion of | Total 91 100.0
males was 41—50 years old, with 30.5 % of the population or Stone size, cm
18 people, while the age group with the highest proportion 50-29 30 33.0
of females was 51—60 years old, with 59.3 % of the popula- = .
tion or 19 people. 3.0-3.9 31 34.1
Table 1 demonstrated that 48.4 % of the stones were soli- 4.0-4.9 19 20.9
tary, 11.0 % were multiple, and 40.6 % were staghorn cal- 5.0-5.9 7 77
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 6.0-6.9 2 2.2
mean stone size of 3.570 + 1.159 cm. The distribution of | 7.0-7.9 2 2.2
kidney stones was 47.3 % right kidney stones, 46.2 % left Total 91 100.0
kidney stones, and 6.6 % bilateral stones. Among all patients y
Stone location
Right 43 47.3
20
18 . Left 42 46.2
16 y 4 16 Bilateral 6 6.6
14
12 II II NG Total 91 100.0
11
10 . gags
5 I j \ \ Comorbidities
7] \ 7] Obesity 1 1.1
: Ly \
‘2‘ > Chronic kidney disease 1 1.1
0 e 5 3 Hepatitis 1 1.1
21-30 31-40 41-50 51-60 61-70  71-80 Anaemia 1 1.1
| e \lale = Female | No comorbidity 87 95.6
Figure 1. Gender distribution based on age group 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 of 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 o1 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 2.2
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 punctur
umber of punctures O
Single 62 68.1
Double 17 18.7
Triple 12 13.2
Total 91 100.0
Stone-free rate
Free 84 92.3 [O2days EM3days [O4days M7days [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 Karakegi 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 BUKOPUCTAHHS Yepe3LKipHOT HEPPOAITOTOMIi B AiIKAPHI BTOPUHHOT AONOMOrU HO BaAi

Pe3tome. AkryasibHicTb. YTBOpEHHS KAMEHIB y HUPKAX € Pe3yJib-
TaTOM HaKONMWYEHHsI KpucTaliB. YepesiikipHa HedpoOIiTOTOMIs
(YLLIHJT) € kpaiumm MeTomoM JIiKyBaHHS MPU KaMEeHsIX pO3MipoM
roHan 2 cM. Mema: nipoaHati3yBaT pe3yJibTaTh i TOCBil BUKOPKC-
tanHst YLLIHJI npu BunaneHHi kameHiB y Hupkax. Matepiamu ta
Metoau. Lle Oysio onucoBe 10CTiIXKEHHS 3 TEPEXPECHUM IM3aliHOM,
Y SIKOMY BUKOPUCTaHO BTOPUHHI [IaHi 3 eJIEKTPOHHMX MEAUYHUX 3a-
MnuciB JiikapHi 3arajibHoro npodimo (KiyHkyHr, Innonesist). ¥ ne-
pion i3 >xoBTHs 2020 poky 110 ceprieHb 2023 poKy 3a JOTIOMOT'0IO Me-
TOJy 3arajibHOi BUOIpKM MpoaHaii3oBaHo 91 BUManok. AHai3 rnpo-
BOJIMBCS 3 BUKOPUCTaHHsIM rmaketa SPSS Statistics 26. Pe3yabTaTu.
Haituactire YHIHJT BukoHyBamu y BikoBiit rpymi 51—60 pokis
(38,5 % mnauientiB). HaiimommpeHiinmm TUIOM KaMeHIo OyB O~

HouHuit (48,4 %) i3 cepeanim posmipom 3,570 £ 1,159 cm. Cepennst
TpUBAJIICTh TpoLeaypu craHoBuia 38,630 + 21,667 xB, omHOpas0-
BY TMYHKIIi10 3acTocoBYBaiM B 68,1 % Bumankis. PiBeHb BimayToro
0010 3arajioM OyB HU3BKUM, i3 CepeHBOIO OIIHKOI 2 Oanu 3a
10-6ambHOIO0 mIKano0. CepeaHs TpUBAJIICTh MepeOyBaHHS B JIiKap-
Hi ctaHoBwiaa 2,330 = 1,012 aus. Pesyasratu YIITHII y maiienTis
i3 ceyoKaM’sTHOIO XBOPOOOIO Oy CIIPUSTIIMBUMHU, 3 BUCOKUM T10-
Ka3HUKOM TOBHOTO BUNAJICHHST KaMeHiB (92,3 %) i MiHIMaTbHUMU
yeknagHeHHssMU. [licisionepattiiiHi ycKJiamHeHHS 3yCTpivyainch He-
yacto. BucHoBKH. BBaxaetncs, o YLTHJI € edbexTuBHOIO Ta 6e3-
TMEYHOIO MPOLIENYPOIO MPU BUAAIEHH] KAMEHIB y HUPKaX.

Ki10490Bi cji0Ba: uepesmkipna HedpoiTOTOMist; HUPKOBUIA Ka-
MiHb; BTOPMHHA JTiIKapHSi; TOKa3HUK MOBHOTO BUIAJIEHHS KAMEHIB
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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 wartfime, focusing on chronic kidney disease stages
1-6D/T. The conflict has caused population displacement, restricted access fo freatment, 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
transplantation activities saw a notable increase, faciliftated by advanced techniques and international
aid. Despite initial 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, international 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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Aokab6apai lca LLIaaOmMAH Omm

IHCTUTYT MICASAMIAOMHOI OCBITY, HaLIOHAABH MeAndHUY yHiBepcuTeT iMeHi O.O. boromonsLsi, M. Kuis, YkpaiHa

HedponoriyHa poonomora B YKPQAiHi y BOEHHMI YAC: BUKAUKM TA iIHHOBALT

Pe3iome. Biitna B Ykpaini mM60Ko BIUIMHY/IA HA HaJaHHs He-
(POJIOTiYHOI JOMOMOTHY, CTBOPUBILM YMCACHHI BUKJIMKHU, BOIHO-
yac CMOHYKalo4u 10 3HaYHuX iHHoBauiid. Lle mocnimkeHHsT Mae
Ha MeTi MpoaHaJli3yBaTy AOCTYIHICTb Ta SKiCTb HedPOIoriyHOl
JIOITOMOTHY B YKpaiHi y BOEHHMI1 Yac, 30CepeIKyIOUNCh Ha XpOHId-
Hiii xBopoOi Hupok 1—5D/T craniit. KoHdikT cnipuunHuB nepe-
MiLLIEHHS HaceJIeHHsI, OOMEXEHHSI IOCTYITy A0 JiKyBaHHS i mopy-
IIEHHSI JIOTICTUKY OXOPOHMU 3[I0POB’sI, 1110 HETaTMBHO BIIMHYJIO HA
HedpostoriuHy goroMory. He3paxkaroun Ha 11i po0ieMu, MeaUIHE
CMiBTOBApMCTBO aaNTyBaJIOCs 3aBASIKM BIIPOBAIKEHHIO BipTyaslb-
HOI He(poJIOorii, MOCTYMOBUX i PO3LIMPEHMX CXEM JIiali3y, a TAaKOX
30UIBIIEHHIO BUKOPUCTAHHSI HOBUX TePArNeBTUUHMX MMifX0iB. Biii-
Ha TIpU3BeJa J0 3MEHIICHHS YMCETbHOCTI HACEJIeHHS Ta Mirparlii
MEIUYHOIO TePCOHAaITy, 30KpeMa 3 IMiBACHHOIO CXOMy A0 3aXiTHOi
VYkpaiHu, 110 CIPUYMHWIO KaApOBMU AucCOaaHC, SIKUM TOCTY-
MOBO BUIPABJIsIU. TexHosoriuHi iHHOBallil (mdposa Hebpobio-
MCist 3 IMyHOTICTOXIMIYHMM aHaJli30M i BUKOPMCTAHHSI XMapHUX
TEeXHOJIOTili) TO3BOJWUIM IIBUAKO AiarHOCTYBaTH XBOPOOM HUPOK
NUCTaHLiiiHO. BipTyanbHa MenMyHa OormomMora Ta IMCTaHLiHI

KOHCYJIbTaLIl 3a0e3meuryii 0e3nepepBHICTh MEAUIHOI TOITOMOTH,
TOJi SIK YaCcTOTa TPaHCIUIAHTALliil HUPKU TIOMITHO 3pOCJia 3aBAsSIKU
MepeoBUM TEXHOJIOTISIM 1 MiXKHapoaHiii gornomMosi. He3Baxaroun
Ha MOYaTKOBi MaTepialibHO-TEXHIYHi MpobsieMu Ta Opak pecypcis,
CTIMKICTb 1 aganTUBHICTh YKPaAiHChKOI CUCTEeMU HE(pPOJOTidYHOI
JIOTIOMOTH Oy oueBUIHUMU. Lle mocmimkeHHsI MiAKPeCIIoe Baxk-
JIMBICTb HA/IMHOTO IMJIAHYBaHHS Ha BUIMAAOK HAA3BUYAMHUX CH-
Tyalliif, Mi>HAPOJHOTO CIiBPOOITHUIITBA Ta BIIPOBAIXKEHHS iHHO-
BallifHMX pillleHb JUTS MATPUMKNA HATAHHS MEIUYHOI TOITOMOTH B
30Hax KOHGIiKTY. OTprMaHi JaHi MPOIMOHYIOTh LIiHHY iH(popMaIliio
PO YMpaBJiHHS HEPPOJOTriYHOI JTOMOMOIOK B €KCTPEMAJIbHUX
YMOBAX i MiIKPeCI00Th MOTEHial IMX iHHOBALLii 111010 MOKpa-
LIEHHSI HAJIaHHST METUYHOI IOTIOMOTH B YChOMY CBITi.

Kito4oBi cj10Ba: nedponoriuna nomomora; YxpaiHa; oxopoHa
3I0POB’Sl BOEHHOI'O Yacy; XpOHiuHa XBOpoOa HUPOK; BipTyajbHa
HedpoJtorist; Aiaji3; TpaHCIIaHTALLis HUPKU; iHHOBALLil B OXOPOHi
3[0pOB’SI; OXOPOHA 3M0POB’S B 30HI KOH(MIIIKTY; MeIUYHA JIOTiC-
THKA; TeJIeMeIULIMHA; Mirpallisi MeIUYHOTO MePCoHally; TyMaHi-
TapHa Jonomora; 1udposa Hedpobiomncis

Vol. 13, No. 2, 2024

http://kidneys.zaslavsky.com.ua

139


https://pubmed.ncbi.nlm.nih.gov/35998320/
https://pubmed.ncbi.nlm.nih.gov/35998320/
https://pubmed.ncbi.nlm.nih.gov/35998320/
https://pubmed.ncbi.nlm.nih.gov/35998320/
https://reliefweb.int/report/ukraine/ukraine-complex-emergency-fact-sheet-22-fiscal-year-fy-2023
https://reliefweb.int/report/ukraine/ukraine-complex-emergency-fact-sheet-22-fiscal-year-fy-2023
https://pubmed.ncbi.nlm.nih.gov/38247041/
https://pubmed.ncbi.nlm.nih.gov/38247041/
https://pubmed.ncbi.nlm.nih.gov/38247041/

HacTtaHoBM

Guidelines

KIDNEYS

DOI: https://doi.org/10.22141/2307-1257.13.2.2024.456

KAiHiYHI npakTnyHi pekomeHaauii KDIGO 2024
LLLOAO OLLIHKM U AIKYBOHHSI XPOHIYHOT XBOPO6U HUPOK
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Evaluation and Management of Chronic Kidney Disease
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XXH Bu3HavyaeThcs IK aHOMAJIil CTPYKTypu ab0 (pyHKIIii
HUPOK, sIKi HasBHI MPOTSITOM II[OHAMEeHIe 3 MicsliB i Ma-
I0Th Hacaiaku aist 3mopoB’ss. XXH knacugikyeTrbcss Ha OCHO-
Bi NMpUUMHM, KaTeropii MIBMIKOCTI KJIyOOUYKOBOI (iabTpailii
(IHKD) (G1-G5) i kareropii ansbyMminypii (A1-A3), ckopo-
yeHo [T1A.

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
1110JI0 XPOHiIYHO1 XBopobu HUpoK (XXH) 3a qormomoroio BUMi-
pPIOBaHHS aJbOyMiHYy B Ceui Ta OLliIHKY IIBUAKOCTI KJTyOOUKOBOI
dinsrpauii (LLIKD).

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)5), 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 XpOoHi4Hoi xBopobu Hupok (XXH), sky BukopuctoBye KDIGO

KaTeropii nepcuctytoyoi anb6ymiHypii
Onwuc i giana3oH

A1 A2 A3
KDIGO: nporHo3 XXH 3a kateropismu LLUK® Bin HODMaNbLHOro ]
i anb6yMmiHypii A ""J‘op.l'_\:,ojl'l’: r _I10M|p|-|o 5 ) 3HauHo 5
nigBMLLIEHOro niaBvLLEHUIA niaBULLEHUIA
< 30 mr/r 30-300 mr/r > 300 mr/r
< 3 mr/Mmmonb 3-30 mr/mmonb | > 30 Mr/Mmonb
G1 | HopmanbHuii ab6o BUCOKWUI piBeHb | > 90
~ I
3 S 8| G2 | Tpoxu 3HUXKeHWi 60-89
on ©
%"._5 G3a | Tpoxu a6o MOMIpHO 3HVXEHUI 45-59
oo
£ 25 | G3b | MomipHo a60o curbHo 3HKeHMiA | 30-44
5 Eg G4 | Oyxe 3HMxXeHUn 15-29
G5 | HupkoBa HepocTaTHICTb <15

3eneHnin: HU3bKMIN PU3KK (3a BIACYTHOCTI IHLUMX O3HAK 3aXBOPHOBaHHSA HUPOK, XXH), X)XOBTWIA: MOMIPHO NiABULLEHNIA
PU3MK; NOMapaH4YeBUn: PUSNK BUCOKUIA; YEPBOHWUIA: Ay>XXe BUCOKUIA pr3unk; LUK® — wBungkicTe kny60o4koBoi ginsTpaii.
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Current Chronic Kidney Disease (CKD) Nomenclature used by KDIGO

Persistent albuminuria categories
Description and range
A1 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
DN & | G3a | Mildly to moderately decreased 45-59
TS
&’ 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 XxpoHi4HOIi XBOpO6U HUPOK
(6yAb-s1Ka i3 HaBe feHUX HUXYe O3HaK HasiBHa LoHanMeHLe 3 micsiLi)

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

AHomanii ocagy ceui

Criika remarypis

r:g::?r ayﬁp : )gi?::':l?e) EnekTponiTHi Ta iHWi aHoManii BHAcnigok TyoynapHUX po3nagis
AHoMmanii, BUSBEHI 3a JOMNOMOroo rictonorii

CTpyKTypHi aHOManii, BUsSBNeHi 3a JONOMOroro Bidyanisauii

IcTopis TpaHcnnaHTaLii HUPKK

3HMxeHHs LK LLIK® < 60 mn/xB Ha 1,73 m2 (LUK®D kaTteropii G3a—G5)

CAK — cniBBigHoLIeHHs anbbymiH/KpeaTtuHiH; LUK® — wwuBuaKicTs Kiy604KkoBOi hinbTpaui.

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

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

. Persistent hematuria
LSS i LGy Electrolyte and other abnormalities due to tubular disorders

GRS (] E0 ) 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 ITIIIA.!

KoxxeH 3 nux 3 KOMIIOHEHTIB cuCTeMM Kilacuikallii Ma€ BUpilllabHe 3HAYeHHST VIS OLIiHKM nawieHTiB i3 XXH i mo-
roMara€ BU3HAYUTH TSKKICTh i pu3uK. Hukye HaBeneHO MOBiNKOBI TaOIUIII 3 ONTMCOM KOXHOTO KOMITOHEHTA. 3ayBaxTe,
110 xoua Bu3HayeHHs1 XXH Bkiouae 6arato pi3HUX MapKepiB ypakeHHSI HUPOK i He 00MexXy€eThCst 3HKeHHsIM TTK D i
cniBBigHOLIEHHAM anboyMiH/KpeaTtuHiH (CAK) > 30 mr/r [> 3 Mr/mMmonb|, cuctema kiiacudikaliii 6a3yeThbcst Ha 2 mapa-
metpax: LIHIK® i ctyninb anp0ymiHypii (Tad. 2, 3). Lleit HroaHC 4acTo MPOIMYCKAIOTh MEINYHI MPALliBHUKU Ta CTYACHTHU.

Ta6nnys 2. Kateropii LUK® npun XXH

Karteropis LUK® LWK® (mn/xB Ha 1,73 m?) TepmiHn
1 2 3
G1 >90 HopmarnbHuiA a60 BUCOKWUIA piBEHb
G2 60-89 Tpoxu 3HMKEHNIA?
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3akKiH4YeHHs1 Tab. 2

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

XXH — xpoHiyHa xBopoba Hupok; LLUK® — wBuakicte Kiyb6o4koBoi ginbTpauyii. # — LLjogo piBHs monogi. 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), an

d 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 referenc

e 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 XpoHiyHii XBopo6i HUPOK

. CAK (np16nn3Ho eKBiBaneHT) .
Karteropis LLUBA (mr/24 rop) TepmiHu
(Mr/mMonb) (mr/r)
A1 <30 <3 <30 HopmanbHuin a6o NOMIpHO MiABULLIEHNIA
A2 30-300 3-30 30-300 MomipHo nigBuLLIEHNIA?
A3 > 300 > 30 > 300 3HayHo nigBULLIEHMI

CAK — cniBBigHoOLLIeHHSs1 anbbymiH/KpeaTuHiH; LLIBA — LuBuAKicTe BUBEQEHHS 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 TiABUILIEHOTO CITiBBIIHOIIEHHS aIbOyMiHY/KpeaTuHiHY
B ceui (CAK), remarypii abo HU3bKOI po3paxyHkoBoi [TTK®D
(pIITK®) moBTOPiTH TECTH, 1100 MinTBEpaANTH HasiBHicCTH XX H.

1.1.2. Metonu BuzHavenns craaii XXH

Pexomenpamig 1.1.2.1. Jdag mopociamx 3 pU3MKOM PO3BHU-
TKy XXH MU pekoMeHayeEMO BUKOPUCTOBYBATH PO3PaxXyHKO-
BY IIBUIKICTh 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®cr). Skio gocrynHuii nucratud C, kareropito HIK®
cJIin ouiHIOBaTH 3a KOMOiHalli€l0 KpeaTuHiHy i 1uctatuHy C
(po3paxyHKOBa IIBUAKICTh KJIYOOUKOBOI (hijibTpallii Ha OCHOBI
kpeatuHiny i ucratuny C [plLIK®Dcr-cys]) (1B).

1.1.3. Ouinka xpowi3amii

IMpaktnunuii myHkT 1.1.3.1. Jlokas xpoHizaliii (TpuBasicTh
MiHiMyM 3 Micsi1i) Moxke OyTU BCTAHOBJIEHO TAKUM UMHOM:

(i) orysim momepenHiX BUMiptoBaHb/omiHOK [TTK®;

(ii) meperysim ToIlepeaHiX BUMipIOBaHb albOyMiHypii abo
OpoTeiHypii Ta MiKpOCKOITIYHIX TOCIIIKEeHb CeYi;

(iii) pe3yabraTul Bidyasisallii, TaKi K 3MEHIIIEHHS pO3Mipy
HUPKM i 3MEHIIIEHHS] KOPTUKAJbHOI TOBIIMHMU;

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

(v) icropist XxBopoOM, OCOOJIMBO CTaHM, SIKi, SIK BiIOMO,
CIPUYMHSIIOTH a00 cripusiioTh XXH;

(vi) MOBTOPHI BUMiprOBaHHS MPOTSITOM i TIicst 3-MicsuHOL
TOYKMU.

IMpaktnunuii nmyHkr 1.1.3.2. He npunyckaiite XpoHi4HO-
IO PO3BUTKY Ha OCHOBi OJHOTO aHOMaJbHOTO piBHSA PLIK® i
CAK, ockinbku 3Haxigka Moxe OyTH pe3yJIbTaTOM HeIOoJaB-
HBOTO rocTporo ypaxeHHs HupoK (I'YH) abo roctpoi xBopobou
Hupok (I'’XH).

IIpaktrunuii myHkT 1.1.3.3. Po3riasHbTe MOXIIMBICTh I10-
yaTKy JikyBaHHs1 XXH nipu nepiomMy nposisi 3HrxkeHHs LITKD
a6o migBuiieHHs: CAK, sikimo XXH BBaXa€eTbcsl BiporigHOIO
yepe3 HasIBHICTh iIHIIMX KJIiHIYHUX O3HAK.

1.1.4. Ouinka npuauHu

[MpakTrunwmii myHkT 1.1.4.1. Ycranoite npuunHy XXH, BU-
KOPHCTOBYIOUM KIIIHIYHWI KOHTEKCT, OCOOMCTHMIA i CiMeitHmMit
aHaMHe3, colliaibHi (hakTopu Ta haKTOpU HABKOJIMIITHBOTO Cepe-
JOBUILIA, JIiKU, (Di3uuHe 00CTEXXEHHS, JTaOOPaTOPHi AOCIIIKEHHS,
Bi3yaJTiallilo Ta TCHETHYHY I ITaTOJIOTiUYHY IiarHOCTHUKY (pHc. 8).

IIpaktnunnii myHKT 1.1.4.2. BukKopucToByiiTe TecTd IS
BCTAHOBJIEHHS MPUYMHI Ha OCHOBI HasIBHUX pecypciB (Tad. 6).

Pexomenpanis 1.1.4.1. Mu npomoHyeMO BUKOHYBaTH 0io-
MCil0 HUPKM SIK IPUAHSATHUM, Oe3MeYHid JiarTHOCTUYHUMI 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
HedbpoTokcuei CvMNTOMY 11 03HaKM
npenapatu naroorii ce4oBu-
BifIHVX LUNSIXIB
IcTopist CoujasnbHa
XBOPOGH 1 eKosoriyHa
icTopist

PeTenbHo BUBYITh CIMERHMIA
aHaMHe3, BKITIOYHO i3 CIMENHUM
POAOBOAOM, LLOAO MOXIMBUX re-
HeTUYHMX NpuunH XXH

CyMNTOMM 1 O3HaKK
CYCTEMHMX 3aXBOPIOBaHb

JlabopaTopHi aHaniau, Bidyanisayjs i B3aTTA 3pa3kis
TKaHWH:

— aHania ceui Ta ii ocagy

— CMiBBIHOLLIEHH: aNnbOyMiHy i KpeaTuHiHy B cevi
— CepooriyHi Tectn

— YNbTpa3ByKOBE JOCHIMKEHHS

— 6ioncist HUPKK

— reHeTNYHe TeCTyBaHHs

Symptoms and signs
of systemic diseases

Physical
exam
Nephrotoxic Sym?toms antd S|tgns
medications of urinary trac
abnormalities
Medical Sc?cial and
history environ mental
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 XBOpOoo6U
HUPOK

Figure 8. Evaluation of cause of chronic kidney
disease (CKD)
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Tabnuys 6. BkasiBku wwjono Bu6opy gonaTtkoBuUX TECTIB AJ1s1 OLiHKU MPUYNHN

AanepHo-MeaunyHi gocnigxeHHs, MPT

LSRR Mpuknapgu KomeHTapi a6o Kno4oBi nocunaHHs
TecTty
OUiHITb CTPYKTYPY HUPKK (TOBTO DOPMY HUPKMK, PO3MIP, CU-
V3], BHYTpiLWHbOBEHHA yporpadis, KT | MeTpu4HiCTb Ta 03HaKu 06CTPYKLIT) Ha HasiBHICTb KiCTO3HOI
3006paxeHHs | HUPOK, Ce4OBOAIB, CEHOBOro Mixypa, Ta pedrIoKCHOT XBOPOOMU.

MigBuLyeTbCA ponb OOAATKOBUX TEXHOMOTiV (Hanprknag,
3D-ynbTpasByk)

Bioncis H1pKn

YepeswwkipHa nig Y3O-KoHTponem

3asBuyar JocniaKyeTbcs 3a [OMOMOro CBITNOBOI MIKPO-
cKonii, IMyHodbryopecLeHLii Ta eneKTPOHHOI MIKpockonii, a B

Aeaknx CI/ITyaLl,iﬂX MOXe BKJTIOHaTn MOJIEKYNAPHY ,D,iaFHOCTI/IKy.

BukopucToByeTbCA AN TOYHOI OiarHOCTUKK, NMnaHyBaHHA
NiKyBaHH$, OLIHKM aKTMBHOCTI Ta XPOHi3aLlii 3aXBOPIOBaHHS
Ta MMOBIPHOCTI BiAMNOBIAI HA NiKyBaHHS; TAKOX MOXe BUKO-
pUCTOBYBAaTUCS A1 OLHKM MrEeHETUYHUX 3aXBOPIOBaHb

Jla6opaTopHi
JOCHNIOXKEHHS:
CepornoriyHi,
DOCNIAXKEHHSA
cevi

BioximivHi mocnigXeHHs, Lo BKt0YaloTb
KUCMOTHO-MY>Hi N eNeKTPOniTU4Hi aHa-
ni3Kn, CeposnorivHi TeCTH, Taki K aHTK-
PLA2R, ANCA, aHTtutina go GBM.
EnekTpochopes/imyHodikcaLis 6inkis
6e3Cc1MpoBaTKOBUX NIErKNX NaHLoriB,
CUPOBATKM 11 Ceui.

AHani3 cedi Ta gOCnigXeHHs ocady cedi

Owve. KepiBHMUTBO 3 KniHi4HOI NnpakTnkm KDIGO 2021 gns
NiKyBaHHS 3axXBOPIOBaHb K/y604KiB??

MigBULLEHHS BU3HAHHS PONi NIErKMX NaHLIOriB Y 3axXBO-
ptoBaHHAX HUPOK HaBiTb 3a BiACYTHOCTI MHOXWHHOI Mi€e-
oMK (MOHOKJSIOHanNbHa rammanarisi HUPKOBOIO 3HaYeHHS
[MGRS]))®

HasBHicTb CTilikol rematypii a6o ans6yMmiHypii mae Bupi-
LanbHe 3Ha4YeHHs ans gudepeHuianbHOoi OiarHOCTUKK

[eHeTn4He
TECTYBaHHSA

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

3 PO3BUTKOM IOr0 K IHCTPYMEHTY [iarHOCTUKMN O4iKYETbCS
36iMbLUEHHA BUKOPUCTaHHA. BU3HaHHSA TOro, LLIO reHeTUYHi
NPU4YMHU € BiNbLL NOLLUMPEHUMU | MOXYTb BUABNATUCA 6€3
KNacuM4Hoi CiMENHOI icTopii®: 190

ANCA — aHTuHenTpobinbHi uuronnasmatnyHi aHtutina; APOL1 — anoninonpoteid 1; COL4A — anbcha-narHyror
konareHy IV tuny; KT — komm’totepHa Tomorpadpis; GBM — 6a3anbHa membpaHa kny6o4ka; HNF1B — renato-
ymtapHui saepHui ¢pakrop 1B; MPT — marHiTHo-pe3oHaHcHa Tomorpadpisi; NPHS 1 — BpoxeHn HeqhpoTUdHNUI
cuHgpom; PKD1 — nonikicto3 Hupok 1; PKD2 — nonikicto3 Hupok 2; PLA2R — peuyentop ¢pocghoninasm A2

M-tuny; UMOD — ypomopayniH.

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, MRI 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
s , , Refer to KDIGO 2021 Clinical Practice Guideline for the
Chemistry |nc_Iud|ng acid-base ar)d electro- Management of Glomerular Diseases?
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 ?lsee;se even in ttr?e afbseml:e of !}?“'“P'e Flc/lyéﬁg‘?]?%
. ’ h g e monoclonal gammopathy of renal significance
urine tests Ejrr?rggllnseilseg:g%T%rgsslzgwnngﬁrgzgﬂmgtion Presence of persistent hematuria or albuminuria is critical
Y in determining differential diagnosis
. Evolving as a tool for diagnosis, increased utilization
gzﬂﬁt'c Ilé\\IIF;flé; gﬂgg 3Hﬁ,?1L 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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IJIS. OLIHKY MPUYMHU Ta IPUUHATTS pillleHb PO JIiKyBaHH:,

KOJIM 11e KJIiHIYHO 1opeuHo (2D).

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

(GYHKIIT HUPOK.

BuxopucroByiite TepMiH
«IK®», komu WaeThes PO CrienudivHy HUPKOBY (DYHKIIiIO
KIIy0049KoBOi (inbrpamii. BukopucroByiiTe OiNbII 3araabHUMA
TepMiH «pyHKIisA(1) HUPOK», KOJIU MAEThCA 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.

Moyatkosuii Tect plUK®cr*

Po3rnaHbTe mxepena noMmnok
i HEOBXIAHICTb BiNlbLL TOYHOI OLIHKM.
Yu BBaxaeTbesa pLLUKD TouHo0?

Tak Hi

BukopucToByiite
pLLUK®cr

BuMipsTy piBeHb
uuctatudy C

Po3rnsaHeMo noTeHwiiHi kepena nomMunok
y pLUK®cr-cys i HeobXigHICTb Lue 6inbLL
TO4HOI OLjHKM'. Yy noTpibHa GinbLL TOYHa OLyiHKa?

Hi Tak
BukopucToByBatu Bumipstu
pLLUK®cr-cys* LLIK®

OuiHka LLUK® gns kniHiYHOro 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
GFRer-cys* GFR

Evaluation of GFR for clinical application

PucyHok 11. IMigxig Ao ouUiHKN LUBUAKOCTI K/Ty604KOBOI (hinb-
Tpayii (LUK®) 3a gornomMororo no4aTtkoBux i AOMOMIXHUX TeCTiB.
Anroputm onucye nigxig go ouyiHku LUK®. Lev nigxig Buko-
PUCTOBYE Nno4vaTKoBe ¥ BOMOMiXHe TecTyBaHHs AJ1s1 PO3PO6KMN
ocTaTo4yHoI ouiHKu cnpaBxHboi LUK® i 3acTocyBaHHs i gnsa
iHAnBIAYyanbHOro npuAHATTA pilieHb. lMo4YaTtKoBum TECTOM
Ans ouiHku LLIK® € po3paxyHkoBa LLIK® Ha OCHOBI KpeaTUHiHy
(plLUK®cr), sika 6yae gocTynHa Ans 6inbLIOCTi JIOAeN, OCKinb-
KU KpeaTuHiH BUMIPIOETbCS PErYNISIPHO SIK YacTUHa 6a30Boi
meTaboniyHoi nadeni. SIkwjo odyikyetbcs, wo pllIK®cr 6yae
HeTO4YHOo, abo SKLO 6inbLw ToYHa ouiHka LUK® HeobxigHa
AN NPUAHATTS KNHIYHNX pillieHb, Takux sIK giarHocTuka abo
BU3HAYeHHS CcTagii XpOHiYHOI XBOpO6U HUPOK abo [O3YBaHHS
npenapary, Toai, Ko AOCTYMNHO, Cif BUMIpsiTU uuctatuH C
i KpeaTuHiH i cnig ouiHuTn nepepb6ayyBaHy LUK® (pLLUK®-cys)
Ha ocHosi yuctatuHy C. SIkwjo odyikyetbcs, wo pllIK®dcr-cys
6yAe HETOYHOI0, 260 SIKLLO AJ1S MPUAHATTS KJTiHIYHOIO PiLLeHHS
HeobXxigHa Le 6inbL To4Ha oyiHka LLUK®, Topgi, akwo gocryn-
Ho, LIK® cnig BuMipsiTn 3a JOMOMOror KilipeHCYy eK30reHHUX
mapKepiB ¢hinbTpayii B nna3mi aéo cedui.

* — $Ik no4aTkoBuii TecT Moxxe 6yTu Bu3HayeHa LLIK® 3a yncratmHom C
(plLUK®cys abo plLUK®cr-cys) B iHLLMX 380pOBUX nonynsyisx 3i amiHamMmmn
y BUPOGNeHHI KpeaTuHiHy Yepe3 aeTepMiHaHTH, BiaMiHHI Big LUK®, Taki
SIK 3MiHN M’1I30BOi Macu, abo ceKkpeLii KpeaTuHiHy, a0 No3aHUPKOBOI eri-
MiHaUii BHacniflok BUKOPUCTaHHS crieynghidHnx nikis; 1 — pxxepena no-
munok y plLIK®cr-cys BKko4aroTh AyXe HU3bKy M’s130By Macy abo gyxe
BUCOKWI piBeHb 3ananieHHsl, BACOKi KaTabosi4Hi cTaHU abo BUKOPUCTaH-
HS1 eK30reHHuUX ctepoigis; * — posrnsaHbTe plUK®cys, a He pllIK®cr-cys
B iHLIMNX 3[0poBuUx nOl‘lyﬂﬂLliﬂX 3i BHMXKEHUM YTBOpPEHHsAM eraTMHiHy Ye-
pe3 3MEHLLEeHHs] M’I30BOi Macn abo 3HUXEHHsI CeKpeLii KpeaTuHiHy 4mn
no3aHnpKoBoOI esnliMIHaLll BHacJllgoOK 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.

Vol. 13, No. 2, 2024

http://kidneys.zaslavsky.com.ua

145



HactaHoBu / Guidelines

Tabnuys 8. MNoka3aHHs 4O 3acTocyBaHHA UuctatuHy C

CneumdivHmi

npuquHa 3HN)XEHHSA

AomeH KNiHiYHUA cTaH TOYHOCTI KomenTapl fo ouitku WK®
1 2 3 4
pLUK®dcys moxe 6yTn NPUNHATHOO, AKLLO
Poanagmn xapdyBaHHa'?” | He-LLUK® pgetepmiHanT SCr | Hemae CcynyTHiX 3aXBOptoBaHb, OKPIM 3MeH-
LLIeHHA M’A30B0Oi Macw
EkcTpemanbHuii Bug pLLUK®cys Moxe 6yTV NPUAHATHO, SKLLIO
crnopTy/Bnpasu/60au- He-LLUK® pgetepmiHaHT SCr | 36inbLUEHHS M’A30BOI Macu € €4UHOI0
6ingep aHomarieto
[abiTyc pLUK®dcys moxe 6yTn AOLINBHOW B nali-
T|{1a i 3MiHM Amquiazlguﬂ BULLE Bif He-LLK® aetepMminarTy SCr €HTIB 6e3 IHLLMX CYNyTHIX 3aXBOPIOBaHb.
M’I30BOI KoniHa 3anponoHyiTe pLUK®cr-cys nauieHTam i3
macwu CYnyTHIMW 3aXBOPIOBaHHAMM

TpaBma CMHHOro MO3KY
3 napannerieto/napana-
pe3om abo TeTpanneri-
€to/KBagpunapesom

He-LWK® petepminaHtn SCr

pLLUK®cys moxe 6yTu AOpEe4HOI0 As TUX,
XTO HE MaE€ iHLLUMX CYMNYTHIX 3aXBOPIOBaHb.
3anponoHyniTe pLUKdcr-cys nauieHtam i3
CYnyTHIMW 3aXBOPIOBaHHAMM

OxupiHHA knacy ll1a°

He-LWK® pnetepminaHtn SCr
Ta SCys

pLUK®-cys BusBmnacsa HanToYHILLOK

Cnoci6 xutta | ManiHHg'2e 130,131

He-LLUK® pgetepmiHaHTh
SCys

MiHimanbHi aani, npunycTite pLUK®cr,
AKLLO HeMae 3MiH y aetepMiHaHTax SCr,
BigMiHHKX Bif LLUK®, a6o cynyTHiX 3axBo-
ptoBaHb

HusbkonpoTeiHoBa gieTa

He-LLK® getepmiHaHTh SCr

KeTtopieta

He-LLK® petepmiHaHT SCr

Oieta BereTapiaHcbka

He-LWK® petepminaHtn SCr

[ieTn 3 BUCOKMM BMiC-
TOM 6inka Ta go6aBkamu
KpeaTuHy

He-LLK® petepmiHaHT SCr

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

ManbHyTpuLis

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

pLUK®cr-cys moxe 6yTn MeHLL TOYHOI
Yyepes CniBiCHYBaHHA HEQOCTaTHLOrO
Xap4yBaHHS Ta 3anasieHHs. 3anponoHymnTe
BukopuctoByBaTtu BLUK® ons npuniHaTTs
piLleHb LWoAo fiKyBaHHA Ha OCHOBI PiBHSA
LUK®

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

IHLWi xBOPO6MY,

XpoHivHa xBopoba, ne-
pen6advyBaHuin BNAMB Ha
He-LLUK® petepminanT SCr
i SCys

MokasHuk pLUK®dcr-cys npogemMoHcTpyBas
HanbBiNbLLY TOYHICTb Y AOCNIAXKYBaHUX
nonynsayisx, ane € iMOBIPHICTb MEHLLO|
TOYHOCTI B 6iNnbLL ocnabneHux nogen abo
NPy pakoBUX 3aXBOPHOBAHHAX 3 BUCOKUM
060pOTOM KJIITUH. 3anpomnoHynTe BUKOPUC-
ToByBaTV BLLUK® ans npunHATTA pilleHb
o0 NiKyBaHHA Ha OCHOBI piBHA LLUK®

HEe NoB’A3aHi 3

Xoua paHi o6mexeHi, pLUK®dcys 3naetbes

XXH MEHLL yrnepeKeHoto, ane BCi BOHU MaloTh
XpoHivHa xBopo6a, ne- HU3bKY TOYHICTb. 3anpomnoHyUTe BUKOPUC-
CepueBa HepocTaTHICTL® | peabadvyBaHuiA BNAVB Ha ToByBaTu pLUK®cr-cys abo pLUK®Dcys ans
138, 139 He-LLUK® petepminaHtn SCr | pyTvHHOI ouiHku LLUK®. 3anponoHynte
i SCys BuKopuctoBysatu BLUK® ans npunHATTS
piLleHb LWoA0 fiKyBaHHS Ha OCHOBI PiBHS
UKD
Xoya paHi o6mexeHi, pLLUKdcys 3naeTbes
. MEHLL ynepemkKeHoIo, arne BCi BOHW MatoTb
Xgog;Hi:ESS%?_ﬁ_l’mle;‘ a HM3bKY TOYHICTb. 3anpornoHyiTe BUKOPKC-
Linpoz? 79 140, 141 peabaty ) ToByBaTn pLLUK®cr-cys a6o pLUKDcys ans
He-LUK® pgetepminantu SCr L 5
i SCys PYTUHHOI OLiHKM LLIK®. 3ar|p<3n0HyV|T§ BMKO-
pvctoBysaTth BLUK® gns npunHATTA pillieHs
LLOAO NiKyBaHHS Ha OCHOBI piBHA LLIK®
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3akKiH4YeHHs1 Tab. 8

1 2 3 4
MiHimanbHi gani, ane pLUK®cr-cys moxe
. 6YyTN HETOYHOID. 3anpPONOHYINTE BUKOPUC-
- XpoHiHa XB°?°6a’ ne- ToByBaTu pLLUK®Dcr-cys npotu pLUK®cr
Kara6oniyHi xBopobu pen6avyBaHuin BNAB Ha P .
CMOXMBAHHSA® He-LUK® petepmiHanT SCr AN PYTUHHOI OLiiHKM LK. 3aI'IvaI'IOHyVITe
i SCvs BuKopucTtoBysatu BLUK® ans npunHATTS
y piLleHb LWoAo fiKyBaHHA Ha OCHOBI PiBHSA
LUK®
MiHimaneHi gani. OgHe gocnigKeHHs no-
XDOHIUHA XBODOGA. Ne- Kasye Benvke 3MileHHs ak ans plUKdcr,
XBOPOOU BUCHAXEHHSA pg,q6aquaHME BHJ‘;I/IB Ha TaK i ans pLK®eys. 3anponoHyiTe su-
M's3is 142 He-LUK® netepminaHTit SCr KOpncTOBYBaTH pLLlKCDcr-gys ONs PYTUHHOI
i SCvs OuiHKK LLUK®. 3anponoHynTe BUKOPUCTOBY-
y BaTh BLUK® gnsa npunHATTA pilleHb LWoao
NiKyBaHHA Ha OCHOBI piBHSA LLUK®
XpoHiyHa xBopoba, ne-
Crepoigun (aHaboni4Hi, penb6avysBaHuii BNANB Ha digionoriyHnin Bnnme Ha SCys HeBigoMUN,
rOpMOHarbHi) He-LLUK® petepmiHavT SCr | MmoxHa npunyctutun pLLK®cr-cys
i SCys
pLLK®cys moxe 6yTu AOPEYHOI0, AKLLO
NiKM BNAMBAIOTb NULLE Ha KPEaTUHIH i
SHWKEHHSA KaHanbLeBoi . HeMae CynyTHiX 3axBOpoBaHb. 3anporno-
Brnve nikis cekpeuii He-LLIK® netepmirarTyu SCr HyMTe BuKopucToByBaTu BLUK® ana npui-
HATTS piLLeHb LWOoJOo NiKyBaHHA HA OCHOBI
piHsa LUK®
pLLUK®cys moxe 6yTn JOpeYvHOL0, AKLLO
AHTNBIOTUKM LLMPOKOrO NiKM BNAMBAKOTb NMLLE HA KPEATUHIH i
cnekTpa gii, AKi 3MeH- ! . HeMae CynyTHiX 3axBoptoBaHb. 3anporno-
LLYIOTb eKcTpapeHarnbHe He-LLIK® petepwmirarTy SCr HynTe BuKopucTosysaTtu BLUK® ana npun-
BMBEOEHHS HATTS PiLLEHb LWOAO0 NiKyBaHHSA HA OCHOBI
piBHa LUK®D

PLUK® — pospaxyHKkoBa LuBUAKICTb Ki1y604koBoi hinbTpayii; pLUK®cr — oyiHeHa LLIK® Ha ocHOBI kKpeaTUuHiHy;

pLUK®cr-cys — LIK®, oyiHeHa Ha OCHOBI KpeaTuHiHy i uuctatury C; LLIK® — wBuakicte K/1iy604KOBOI ¢hinbTpa-
yii; BLUK® — BumipsiHa LuBuAKIcTb Ki1y604KOBOI hinbTpauii; SCr — cupoBaTkoBui kpeaTuHiH; SCys — cupoBart-
KoBu unctaTtuH C.

Table 8. Indications for use of cystatin C

Domain sPi‘g::gigL':::cal Causz:;:rzt‘::;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':_{hOUt
and changes | amputation'® of SCr other comorbid conditions. suggest er-
in muscle cys in those with comorbid illness
mass Spinal cord injury with L .

. h i . eGFRcys may be appropriate in those without
g?raurgzﬂla@a};a}paress l(;lfogCGrFR determinants other comorbid illness. Suggest eGFRcr-cys in
qug drip arpe sigs those with comorbid illness
Class Ill obesity*® gfogb?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 illness
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,(\,o

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 1821133, 134,135, 136, 137 GFRd etefmin ants 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
o i Although limited data, eGFRcys appears less
SLTr:moencllci rlrl:ngcsszﬁrr? on- biased but all have low accuracy. Suggest
Heart failure® 138139 GFR detefminants of SCr using eGFRcr-cys or eGFRcys for routine GFR
evaluation. Suggest using mGFR for treatment
and SCys e
" h decisions based on the level of GFR
ness other
than CKD . ) Although limited data, eGFRcys appears less
SLTr:\oenc;Ci 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
evaluation. Suggest using mGFR for treatment
and SCys e
decisions based on the level of GFR
. Minimal data but eGFRcr-cys may be
Chronic iliness, pre- . .
Catabolic consuming sumed impact on non- inaccurate. Suggest using eGFRcr-cys vs.
diseases® GFR determinants of SCr eGFRcr for routine GFR evaluation. Suggest
and SCvs using mGFR for treatment decisions based on
y the level of GFR
o Minimal data. One study shows large bias for
Chronic iliness, pre- -
Muscle wasting sumed impact oﬁ non- both eGFRcr and eGFReys. 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, Non-GFR determinants Physiological effect on SCys unknown, suggest
h of SCr. Effect on SCys
ormone) not known eGFRcr-cys
eGFRcys may be appropriate if medication
Medication Decreases in tubular Non-GFR determinants affects only creatinine and no comorbid illness.
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. Pekomennanii A/ Jikapis Ta iHIIMX NOCTAYAIbHM-
KiB MEIUYHUX MOCIYT
IMpaktnunmii myHkT 1.2.2.1. BukopucroByiite KpeaTuHiH

cupoBatku (SCr) i olliHIOBajibHE PiBHSIHHS JUIS TTOYaTKOBOI

ouinku LIK® (puc. 11).
Pexomenpatis 1.2.2.1. Mu peKOMEHIYEMO BUKOPUCTOBY-

Batu plIIK®cr-cys y kiniHiuHux cutyauisx, koau plIIK®cr €
MeH TouHuM i [IIK® BriimBae Ha MPUMHATTS KIIHIYHUX Pi-

meHsb (tadin. 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 eGFRecr is less
accurate and GFR affects clinical decision-making

(Table 8) (IC).
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ITpaktrununii myHKT 1.2.2.2. SIK1110 OiJb1I TOYHE BUSHAYCH -
Hs1 LIIK® BrimuBaTMe Ha pillICHHST TIPO JIIKyBaHHS, BUMIipsIiiTe
HIK® 3a mornomMoror KJipeHCYy eK30reHHOro mMapkepa (iib-

Tpalii B 11a3mi abo cedi (tads. 9).

IMpaktnunuii myHKT 1.2.2.3. 3po3ymiiiTe 3HaUeHHS it oOMe-
xeHHs K pLIK®, Tak i BUMipssHOT IIBUAKOCTI KIYOOYKOBOT
dinprpanii (BLILIK®), a Takoxk BapiabeIbHICTh i (haKTOpH, SIKi
BILTMBaOTh Ha BuMipioBaHHs SCr i mucratuny C.

IIpaktnunwmii mysakr 1.2.2.4. Iateprperanisa piBHa SCr Bu-

Mara€ BpaxyBaHHSI CITOKMBaHHS 1Xi.

IIpaktnunuii myHKT 1.2.2.5. OLiHITh MOTEHIlia)l TOMUJIKHU B
pIIK® mix yac ouinku 3minu B [ITK® 3 yacom.

IMpaktuynuii myHkT 1.2.2.6. BpaxoByiiTe BUKOPUCTAHHS
PO3paxyHKOBOT LIBUAKOCTI KJIyOOUKOBOI (piIbTpallii Ha OCHO-
Bi nucraruny C (plIK®dDcys) y nessknux KOHKpeTHUX obOcTa-

BHUHaXx.

IMpaktnunuit myHkT 1.2.2.7. 3po3yMiiiTe HACTIIKN BiaMiH-
Hocteit Mixk plIIK®cr i plIIK®cys, ocKiJIbKM BOHU MOXYTh
OyTH iH(POPMATUBHUMMU SIK Y HAIIPSIMKY, TaK i B MacIITadi 11X

BiIMiHHOCTEIA.

IIpakrnunuii myHkT 1.2.2.8. BpaxoByiite yac 300py cedi mist
BUMIPIOBaHHS KJIipeHCy KpeaTuHiny, k1o BIIIK® HemgocTynHa

i pIIK®Dcr-cys BBAXKAETHCS 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.

Ta6nnys 9. lNopiBHAHHS oyiHeHoi Ta BuMipsiHoi LLIK®

PospaxyHkoBa LUK®
3a SCr i/a6o unctatuHom C

BumipsHa LUK®

Hepoporuii i npocTuin y BUKOHAHHI cnocié

BinbLw goporui, 6inbL TPYAOMICTKUI | iHBa3UBHUI CroCi6

LLInpoKo [OCTYNHWI | MOXeE TakoX BU-
KOPUCTOBYBATMCA Ha MicLi fornagy, Nerko
MOBTOPOETHCSA

JoCTynHO n1Lle B NEBHMX LiEHTpax

JocTynHi MeToam BUMIpIOBaHHS, AKi HE BUMararoTb 360py cevi (Hanpu-
Knag, KnipeHc nnasmu). binblWicTb NPOTOKONMIB BMMaratoTb MOBTOPHMX
3pasKiB KpoBi, MOTEHLINHO NPOTAroM TPMBANOro Yacy

Mikponpo6u 3a JornoMoro nanbusa 4O3BOSSAI0Tb NPOBOAUTU TECTYBAHHS
Ha Micui. TecTyBaHHsA 6yno onucaHo, asne He NPOBOAUTLCS PerynsapHo

HepoctaTtHbO TOYHMI NS BCIX KNiHIYHUX
cuTyauin

TouHun nokasHuk LLK® y Bcix cutyauisx i B mexax gianaszoHy LLIK®. Bu-
mMarae iHauBigyanbHUX NPOTOKONIB

BigcTae Big 3miH LUK®D

3[aTHUI BUSHAYNTU paHHi 3MiHM LLK®

3anexHo Big oetepMiHaHTy LLIKO

MeHLnn BB geTepMiHaHT, He noB’a3aHunx 3i LUK®

LK® — wBuaKictb 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 KJiHiYHKX JIaOopaTopiii

IMpaktuunumii nyHkt 1.2.3.1. 3acrocyiite nxabopaTopHi
CTaHAapTU AOTIJIsMY, BUKJIaAeHi B Taba. 11, mob 3abe3neynutu
TOYHICTb i HaxiftHicTh npu owiHLi HIK® 3a normomoroto kpea-
TUHIHY i nucratuny C.

IMpaktnunuii myHkT 1.2.3.2. BpaxoByoun HasiBHi pecypcHu,
KJIiHIYHI JJTabopaTopii MOXYTb PO3IJISIHYTU MOXJIMBICTH BUMi-
PIOBaHHS SIK KPEaTUHIHY, TaK i MUCTAaTUHY a00 SIK BHYTPIIIHii
TeCT, a00 SIK peKOMEHIOBAaHUM TECT.

Oco0.11Bi MipKyBaHHS

Ilediampuuni mipxkysanus

IMpaktuynuii mynkr 1.2.3.3. JlaGopaTopii, 1110 BUMipIOIOTh
KpEaTUHiH y HEMOBJIST a00 MaJIeHbKUX AiTeli, TOBUHHI 3a0e3re-
YUTH, 1100 MPOLIEC KOHTPOJIIO SKOCTI BKJIFOUAB HAHWXUY MEXY
OYiKyBaHOTO Jliana30Hy 3HauYeHb IS i€l ITPYITU iHTEPECiB.

IIpaktnunuit myHKT 1.2.3.4. Po3misiHBETe MOCTiIOBHE BU-
KOpUCTaHHSI (pepMEHTATUBHUX aHaJli3iB KpeaTUHiHy B JiTei,
BpaxOBYIOUM BUWIIWN BiTHOCHWI BHECOK HEKpEATUHIHOBHMX
XPOMOTEHIB y BUMIipSIHUI KPpEeaTUHIH y AiTel IIpY BUKOPUCTAH-
Hi a”aizy Sdde, a TakoxkK 3HAUHY HOIITUPEHICTh XKOBTSTHUIHUX
i remMoJTi30BaHMX 3pa3KiB y MepioJ HOBOHAPOIXKEHOCTI.

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.

Ta6nuys 11. CtaHgapTH BNpoBafXeHHs AJ1s1 3a6e3rne4eHHs1 TOYHOCTi Ta HagilHOCTi oyiHku LUK®
3a [OorMoMoror KpeatuHiny i yuctatmHy C

PiBHSAHHSA

Mopasante pLUK® Ha popatok [o CMPOBATKOBMX KOHLEHTPALiM MapKepis (pinbTpaLii, BUKOPUCTOBYHOUM NepeBipeHi

POCNUX, BUKOPUCTOBYHOUM OAMHMLI MI/XB Ha 1,73 M2

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

MoeigomneHi piBHi pLUK® < 60 mn/xB Ha 1,73 M2 cnig no3Ha4aTn K HU3bKI

ognHuUsAX (mr/gn);

YMOBHUX OOUHULSAX (Mr/n)

IMig yac 3BiTyBaHHA MPo pPiBHI Mapkepis hinbTpaLii nogasamnTe:
(i) KoHueHTpauito SCr, oKpyrieHy [0 HanbAMXYOro LINoro Y1Cna, AKLLIO BOHA BMPaXeHa B CTaHAAPTHUX MDKHAPOOHUX
oOVHULAX (MKMOTb/N), | OKPYrneHy A0 HanbGnMX40i COTOI YaCTUHW LNOro Yncna, SKLO BOHa BUPaXeHa B YMOBHUX

(i) KoHueHTpauito umctatuHy C y cupoBartui, OKpYriieHy [0 HanbnmxX4oi COTOI Lifioro Yncna, Ko smupaxaru ii B

oonHuUsAX (mr/gn);

YMOBHUX OAMHULAX (Mr/1)

IMig yac 3BiTyBaHHA NPO PiBHI MapKepis hinbTpaLii nosigomMnanTe:
(i) koHueHTpauito SCr, OKpyrfieHy A0 HanGAMXKHOro Lifloro Yncna, kLo BOHA BMpaXKeHa B CTaHOAPTHUX MDKHAPOLAHNX
oanHMLAX (MKMONb/N), | OKPYrneHy [0 HAaNGMXXYOT COTOI YaCTUMHM LIIOro YMcna, SKLLO BOHa BUPaXeHa B YMOBHMX

(i) koHUeHTpauito unctatnHy C y cupoBartLi, OKpyrineHy 0o HanbavX4oi COTOI Linoro yncna, sKLo BoHa BMpaXKeHa B

BumipsariTe Mapkepu dinbTpadii 3a 4ONOMOroko crnewjianbHOro To4HOro (koediuieHT Bapiauii [CV] < 2,3 % Ana kpeatn-
HiHY i < 2,0 % ons umctatuHy C) aHanisy 3 kanibpyBaHHAM, ke MOXHa NPOCTEXNUTU 32 MiXKHAPOAHUMUN CTaHAAPTHUMM
eTasfioHHMMKN MaTepianamu i 6axxaHuM BIOXMNEHHAM (< 3,7 % Ons KpeaTuHiHy i < 3,2 % ans umnctatuHy 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 plIK®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 otiHku ITK® nis otpumanns KD
Ha OCHOBi MapKepiB cupoBaTKoBoi ¢inbrpanii (pLLIK®D), a He
MOKJIagaTHCS JIUIIIe Ha MapKepy CUPOBATKOBOI (inbTpartii (1D).

Ipakrranuii myHKT 1.2.4.1. BukopurcToByiiTe Te came piBHSIH-
HI B TeorpaiyHMX perioHax (K 11e BU3HaYeHO Ha MICIIEBOMY piBHi
[HampukIan, KOHTMHEHT, KpaiHa, perioH] i skomora Oiblie). Y Ta-
KUX perioHax piBHSIHHS 7151 TOPOC/IUX i JiTeil MOXKYTb BiIPi3HSTUCS.

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

Oco0.mBi MipKyBaHHS

Ilediampuuni mipkysanns

IMpaktnanuit myHkr 1.2.4.3. Ouinroitte IIK® y nmiteit 3a
JIOTTIOMOTOI0 ITiATBEPIKEHUX PiBHSIHb, SIKi OyauM po3poOJieHi
a00 IiaTBEepIKEHI IUIS TIOPIBHIHHMX TTOITYJISIIIIA.

1.3. OuiHKQ anbBYMIHYPIT

1.3.1. Pekomennauii ais JgikapiB Ta iHIIMX MOCTaYAIbHU-
KiB MeIMYHUX MOCTYT

IMpaktuunuii myHKT 1.3.1.1. BukopucToByiiTe HACTYITHi
BUMIpIOBaHHS JJIs TOYATKOBOTO TECTYBAaHHSI abOyMiHYpii (Y
MOPSIIKY 3MEHIIICHHS epeBaru). Y BCiX BUMaAKax y JOPOCIMX i
NIiTel TepeBara BiJIa€ThCSI TIEPIIOMY CEYOBUITYCKAHHIO B paH-
KOBOMY CEPETHbOMY 3Pa3KYy:

(i) CAK y ceui, abo

(ii) peareHTHa cMyXKa JIJ1s1 aHaJIi3y cedi Ha anboymiH i CAK
3 aBTOMaTUYHUM 3UUTYBaHHSIM.

IIpu oniHioBaHHI OijKa B C€4i BUKOPUCTOBYITE TaKi BUMi-
PIOBaHHS:

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

(ii) peareHTHa CMY:KKa JJIsI aHAJIi3y ceui Ha 3arajJbHUii Oi-
JIOK 3 aBTOMaTUYHUM 3YUTYBaHHIM ab0

(iii) peareHTHa CMy>KKa JUISl aHaJTi3y cedi Ha 3arajabHUil Oi-
JIOK 3 pyYHHUM 3YUTYBAHHSIM.

[MpakTrunuii myHKT 1.3.1.2. BukopucToByiiTe OUTBII TOUHI Me-
TOJIH, SIKIIIO aJILOYMiHYpisi BUSIBJIEHAa MEHII TOUHUMU METOIaMU.

— [linTBepabTe MO3UTHMBHY AJIBOYMiHYpIitO i/a00 TIPOTEIHY-
Ppito 32 PeaKTUBHOIO CTPIUKOIO 3a TOTIOMOTOIO KiJIbKiCHOTO J1ab0-
pPATOPHOTO BUMIPIOBAHHS Ta BUPA3iTh SIK BiITHOIIEHHS 10 Kpea-
TUHIHY cedi, e 1 MOXJIMBO (ToOTO KibKicHO Bu3HauTe CAK
260 CBK, sKI110 moyaTKoBi HAITiBKiJIBKiCHI TECTH ITO3UTUBHI).

— IMigrBepnbre CAK > 30 Mr/r (= 3 MI/MMOJIB) Y BUIIAIKOBO-
My 3pa3Ky cedi 0e3 BU3HaUeHHSI Yacy 3 MOAAIbIIMM MePIINM PaH-
KOBHM CEYOBUITYCKAHHSIM Y PAHKOBOMY 3pa3Ky CepPeIHbOI Ceyi.

IMpakrnunuii myHkT 1.3.1.3. 3po3ymiiiTe akTopH, sIKi MO-
KYTh BIUIMHYTU Ha iHTEPIPETALlil0 BUMipIOBaHb albOyMiHY B
cedi Ta KpeaTUHiHY B Cceyi, i 3aMOBTE IiATBEPIKYIOUi TECTH, SIK
3a3Ha4yeHo (Tab. 16).

Oco0.mBi MipKyBaHHS

Ilediampuuni mipkysanns

IIpaxktrnunwmii myHKT 1.3.1.4. Y miteit Bi3bMITh epIInit paH-
KOBUI 3pa30K Ceyi WISl TOYaTKOBOIO TECTYBaHHS Ha ajJbOyMi-
HYPpIiIO Ta IPOTEiHypito (Y MOPSAKY 3MEHILIEHHS ITIepeBaru):

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) aHaJi3 ceyvi 3 peaKTUBHOIO CMYKKOIO Ha 3arajbHuil Oi-
JIOK i aIbOyMiH 3 aBTOMaTUYHUM 3UMTYBaHHSIM, 200

(iii) aHami3 ceui Ha 3araJlbHUII OIOK i aTbOYMIH 3 peaKTUB-
HOIO CMYXKOIO 3 pYYHUM 3UUTYBaHHSIM.

1.3.2. HacraHoBu 11 KJIiHiYHKX JIa0opaTopiii

IIpaktnunuii myHkrt 1.3.2.1. 3anpoBaguTu cTaHAApPTHU Jia-
0OopaTOpHOI 3BiITHOCTI Ta 0OPOOKM, BUKJIaAeHi B Tabj. 17, 11100
3a0€3MeYUTHU TOUHICTh i HaAiHICTh BUCHOBKIB IiJl YaCc OLIHKHU

3pasKiB 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.

1.3.2 Guidance to clinical laboratories

Practice 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 6i0JIOrivYHi 3MiHM anb6ymiHy abo 6inka cedi

dakTop

NMomMmunkoBe nigBULLLEHHSA

NMomunkoBe 3HMXXEHHS

CAK a6o CBK CAK a6o CBK
Bapia6benbHicTb anbbymiHy abo 6inka B ceYi
lemaTypis MigBuLLye anb6yMmiH i 6iNoK y cedi
MeHcTpyauis MigBuLLye anbbyMmiH i 6iNoK y cedi
BnpaBn?%® MigBuwye anbbymiH i 6iNokK y cevi

IHCheKL}is260 261

CvmnTomaTtunyHa cevoBa iHdeKLis MoXe
BMKIIMKaTN BUPOONEHHS 6inka B OpraHiami

Heanb6ymiHOBI 6inkn

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

Bapia6benbHicTb KOHUEHTpauii KpeaTUHiHy B cedi

BionoriyHa ctatb

JKiHKM MatoTb HUXKYY EKCKpeLLito KpeaTuHi-
Hy i3 ceyeto, Tomy BuLi CAK i CBK

YHonoBikK MatoTb BULLYY EKCKpeLLito Kpea-
TUHIHY i3 cedeto, omxe, Hk4i CAK i CBK

B al—a73, 160

Hu3bKa ekcKpeLisi KpeaTuHiHy i3 ceveto,
LLIO Bi4NOBifae HN3bKIiV Basi, MOXe crpu-
4nHuTK BUcoke CAK a6o CBK nopiBHsHO 3
BULINIEHHAM 3a YacoM

Bucoka ekckpeList KpeaTUHiHyY i3 ceveto,
LLIO BiANOBiAa€ BENVKIN Basi, MOXe Cripu-
4nHUTU HM3bke CAK a6o CBK nopiBHsIHO
3 BUAINIEHHAM 3a Yacom

3MiHN eKkckpeLuii KpeaTuHiHy

3HWKEHHS eKCKpeLii KpeaTuHiHy i3 ceyeto
npu IMH a60o HM3bKOMY CMOXMBaHHI 6inka

Bucoka ekckpeuisi KpeaTuHiHy i3 cevero
Nnpv BUCOKOMY CMOXMBaHHI 6inka a6o
i3anYHNX BNpaBax

CAK — cniBBigHoLIeHHs1 anb6ymiHy/kpeatnHiny; I'MTH — roctpe nowkomxeHHs1 HUpoK; CBK — cniBBigHOLLEHHS

6inka/kKpeaTuHiHy.

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

Factor

Falsely elevated ACR

False decrease in ACR

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?6. 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

Changes in creatinine
excretion

Lower urinary creatinine excretion with AKI
or low-protein intake

High urinary creatinine excretion with high-
protein intake or exercise

ACR, albumin-to-creatinine ratio; AKI, acute kidney injury; PCR, protein-to-creatinine ratio.
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IMpaktuunuii nyHKT 1.3.2.2. YrpoBamKeHHsS CXeMM/TIpO-
rpaMu 30BHILIHBOI OL[IHKU SKOCTi aJibOyMiHy Ta KpeaTUHiHY
B ceyi, BKJIIOYHO 3 po3paxyHkoM CAK, € kpaliiioro mpakTukoo
JIJIs1 JabopaTopiid.

1.4. TecTyBQHHS HQ MiCLi

Pexomennariist 1.4.1. Mu mporioHyeMO BUKOPUCTOBYBATH TeC-
TyBaHHSI Ha Miclli HagaHHs MeanaHoi gorromoru (TMHMJI) mrst
BUMIPIOBAaHHSI KPEaTUHIHY Ta aJIbOyMiHy B Cedi, SIKIIIO JOCTYII IO
J1abopaTopii 0OMeXeHuli a00 IMPOBENESHHS TECTY Ha MiCIli HamaH-
HSI MEIMYHOI JOIIOMOTIM TTOJIeTIIye KiiHiuHuit cynposin (2C).

ITpaktnunuii myHkT 1.4.1. lllopa3y, koau npuctpii TMHM]]
BUKOPUCTOBYEThCS JII TECTyBaHHSI KpeaTHHiHY Ta ajlbOyMiHy
cedi, MepekoHaiTecs, 1110 BUKOPUCTOBYIOTHCSI OJHAKOBI Tpe-
AQHATITUYHI, aHATITUYHI Ta TOCTAHATITUYHI KpUTEPil SIKOCTi, 110
CTOCYIOThCSI 300pYy 3pas3KiB i MMPOIYKTUBHOCTI IIPUCTPOIO, BKITIO-
YalO4yM 30BHIIIIHIO OIIIHKY SIKOCTi Ta iHTEpIIpETALLlil0 pe3yJIbTaTy.

IMpaktnununii myHKT 1.4.2. SIKII10 BUKOPUCTOBYETHCS TIPU-
crpiit TMHMJI n1st TecTyBaHHSI KpeaTUHIHY, TeHEPYHTE OLliH-
Ky LHIIK®. 3actocoByiiTe piBHSHHS, SIKE BiIMOBiITae Tomy, 110
BUKOPHCTOBYETHCS B PETiOHI.

IIpaxktrunumii myHKT 1.4.3. Aximo npuctpiit TMHM/I Buko-
PUCTOBYETBCS [UISI TECTYBAaHHSI Ha abOYMiHYpilO, MOXKIUBICTD
TaKOX aHali3yBaTu KpeaTuHiH i ouiHioBaTu CAK € Baxk11BoIO.
Ouinite 3matHicTh npucrpoiB TMHMJI naBatu MO3UTUBHUIA
pesynbraT CAK y 85 % ocib 3i 3HauHOW0 anpoyminypieio (CAK
> 30 mr/r a6o > 3 Mr/MMOJIb) SIK YACTUHY OLIHKU Ta PO3IJISILY
BUKOPHMCTAHHSI TIPUCTPOIO.

PosAiA 2. OuiHKa pU3UKyY B OCi6
i3 XXH
2.1. OrasiA MOHITOPUHTY nporpecyBaHHs XXH
Ha ocHoBi kareropiv LUK® i CAK

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

IMpakruunuii myHKT 2.1.2. Yacrilie ouiHIONTe albOyMiHY-
pito Ta LIIK® B 0ci6 3 BUIIMM pu3nKoM TporpecyBanHs XXH,
KOJI BUMipIOBaHHS BIUTMBaTUME Ha TePAIIeBTUYHI PillICHHSI.

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.

Tabnunys 17. CtaHgapTv BNpoBagXeHHs 47151 3a6e3ne4YeHHs1 TOYHOCTIi i HagiNuHOCTI 3pa3KiB ceYi

3pasku gf1a BUMiptoBaHHsA ansbyMiHy aHanisytoTb CBXXMMKU abo 36epiratoTb npu 4 °C go 7 gHiB

3pasku ona BMMIpOBaHHA ansbyMmiHy He cnig 36epiratv B 3amopoxxeHoMy cTaHi npu —20 °C

a He NooauHL

MosigomTte npo CAK y 3pa3skax cedi, fKi He 6y1 BU3Ha4YeHi 3a 4acoMm, Ha 00AAaTOK [0 KOHLeHTpaLii anb6yMiHy B cedi,

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

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

CAK — cniBBigHoLeHHS 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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IMpakruunuii myHkT 2.1.3. Ing oci6 i3 XXH 3mina pILLHIK®
Ha > 20 % Tpu HACTYITHOMY TECTi IIEPEBUIILYE OUiKyBaHy Bapia-
OeJIBHICTD i MOTPeOYyE OLIIHKMU.

[Mpaktuunmit myHKT 2.1.4. Cepen oci6o i3 XXH, ski nouu-
HaOTh TeMOAMHAMIYHO aKTWBHY Teparito, 3HkeHHs [TTK®D
Ha > 30 % nipu HACTYITHOMY TeCTYBaHHI TIEPEBUIILYE OUiKyBaHy
BapiaOeIbHICTD i BUMAara€ OLIiHKM.

IIpaktnunwmit mysKT 2.1.5. IS8 MOHITOPMHTY abOyMiHY-
pii B oci6 i3 XXH mogBoennst CAK 1mim yac HaCTYITHOTO TeCTy
MepeBUIIYE BapiabesbHICTh Ja00pPaTOPHUX AAHMX i BUMarae
OLIIHKU.

2.2. [IpOrHo3yBAHHS PU3UKY B OCi6 i3 XXH

Pexomennartist 2.2.1. s oci6 i3 XXH 3—5 Mu pekomeHye-
MO BUKOPUCTOBYBATH 30BHIIIIHBO MEpPEBipeHe PiBHSIHHS PU3HKY
JUTS1 OLLiIHKY a0COJTIOTHOTO PU3UKY HUPKOBOI HEIOCTATHOCTI (1A4).

IMpaktnununii myHKT 2.2.1. 5-piyHM PU3UK HUPKOBOI He-
nocTtaTHOCTI 3—5 % MOXHa BUKOPUCTOBYBATH JIJIsl BUSHAYEH-
HsI HEOOXiTHOCTI HarpaBjeHHs 10 Hedposiora Ha 10AaTOK 10
KputepiiB, 3acHoBaHux Ha pILIIK® a6o CAK ceui, Ta 3 iHIIMX
KJIiHIYHUX MipKyBaHb.

IIpakTnunmii myHKT 2.2.2. 2-piuyHUI PU3UK HUPKOBOI HE-
noctatHocTi > 10 % Moxke OyTM BUKOPMCTAHWI ISl BU3HA-
YeHHsI Yyacy MYJIBTUAMCIUIITIHAPHOT JOMOMOTH Ha J0JaTOK 10
KputepiiB Ha ocHOBI pIIIK® Ta 3 iHIMX KIIHIYHUX MipKYBaHb.

IMpaktuuHuii myHKT 2.2.3. 2-pidyHUI1 OPIr pU3UKy HUPKOBOI
HemgoctaTHOCTI > 40 % Moxke OyTM BUKOPUCTAHUIA TSI BU3HA-
YEHHST MOJIAJIbHOCTI HaBYaHHSI, Yacy MiArOTOBKMU 10 HUPKOBO-
3amicHoi tepamnii (H3T), BKIIOYHO 3 MJIaHyBaHHSM CYIUHHOTO
JocTyrny abo HanpaplIeHHSIM Ha TPaHCIUIAHTALil0, Ha TOJATOK
1o pIIIK®-kputepiiB Ta 3 iHIIMX KJIiHIYHUX MipKyBaHb.

IIpaktnunuii myHKT 2.2.4. 3ayBaxTe, IO PiBHSHHS IIPO-
THO3YBaHHSI pU3UKY, PO3pPO0JICHI IJII BUKOPUCTAHHS B 0Ci0 i3
XXH 3—5, MmoXyThb OyTH HEHiMICHMMM [JisI BUKOPUCTAHHS B
oci6 i3 XXH 1-2.

IIpaktrunuii myHkT 2.2.5. BukopucroByiite creuudiuHi
IIJIs1 3aXBOPIOBAHHSI, 30BHIIIHBO M€PeBipeHi PiBHSIHHS IMPOTHO-
3y 11t oci6 3 iMmyHoro0yniH-A-HedponaTtieto (IgAN) i aBTO-
COMHO-JIOMiHAHTHUM ToJliKicTo30M HUpPOK (ADPKD).

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

IMpaktnunuii myHkrt 2.3.1. [ mporHo3yBaHHsI CeplEeBO-
CYAMHHOTO PU3KKY, 100 KepyBaTh MpOodiTaKTUYHUMHU METO-
JaMu JiikyBaHHs oci6 i3 XXH, BUKOpHCTOBYiiTe MOAei, Imim-
TBEPIKEHi 30BHi, a00 po3pobieHi B momysuisx i3 XXH, ado
Ti, s1ki BkmovaioTh pIIIK® i ane6ymMiHypito.

IIpaktnynuii myHkT 2.3.2. 11106 mporHo3yBaHHSI PU3UKY
CMEPTi KepyBaJlo OOTOBOPEHHSIM 11iJIeH JIiKyBaHHSI, BAKOPUCTO-
BYITE MepeBipeHi 30BHI MOJei, SIKi epea0dadyaloTb CMEPTHICTh
BiJl YCiX MPUYMH, CIELiaJIbHO po3po0IieHi u1st rmoryJsiiii 3 XX H.

PosAiA 3. CnoBiAbHEHHS NPOrpecyBaHHS

XXH i AiKyBAHHS 1T YCKAQAHEHb

3.1. AikyBaHHSI XXH i MmoaugikaLis pusmnky
IIpaktnunawmit myskT 3.1.1. Jlikyiite oci6 i3 XXH 3a moro-

MOTOI0 KOMIUIEKCHOI CTpateTii JIiKyBaHHS, 1100 3MEHIIUTU

pusuku nporpecyBaHHs XXH i moB’s13aHuX 3 HUM YCKJIagHEHb
(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-
G35, we recommend using an externally validated risk
equation to estimate the absolute risk of kidney fai-
lure (1A4).

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 modification
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

IMpakrnunuii myHKT 3.2.1. 3aoxouyiite oci6 i3 XXH no ¢i-
3WYHOI aKTMBHOCTI, SIKa BiJINOBIA€ 310pOB’10 CEPLIEBO-CYANUH-
HOI CUCTEeMU, TOJEPAHTHOCTI Ta PiBHIO CJTA0KOCTI; JOCSTHEHHS
onTuManbHoro inaekcy macu tinia (IMT); i He BXXuBaTH TIOTIO-
HOBUMX BUpOOiB. HampaBieHHSs 10 mocTayaJibHUKIB i TIporpam
(HampuKJIazd, TCUXOJIOTIB, JIiKapiB-AiETOJIOTIB a00 aKpeauTo-
BaHMX MOCTAaYaIbHUKIB II€TOJIOTIB, (hapMalleBTiB, (Pi3MIHOI Ta
TPYIOBOI Tepallii Ta IIporpaM BiIMOBU Bif KypiHHSI) CJIif 3aIIpO-
TMOHYBATH, AKIIO 1€ BKa3aHO i JOCTYITHO.

3.2.1. YHUKATH BXKMBAHHS TIOTIOHOBMX BUPOOIB

[Hemae konkpemHux pexomenoayiii yu npaKkmuvHux MomeHmie |

3.2.2. ®iznyHe HABAHTAKEHHS Ta ONTUMAJIbHA Bara

PobGoua rpymna moromkyerbcs 3 yciMa peKOMeHAallisIMU Ta
MPAaKTUYHUMU TTOJIOKEHHSIMU, 110 CTOCYIOThCSI (Di3UYHOI aK-
TUBHOCTI, y KiiHiuHux npakTuuHux pekomeHaauisx KDIGO
2022 o0 JiKyBaHHS 1iabeTy TTpU XpOHiUHiil XBOpOOi HUPOK i
BBaxkae, 1110 BOHU TTOBUHHI MOIIMPIOBATUCSI HA BCiX JOPOCIUX
i3 XXH. 3BepraeMo yBary Ha HaCTYITHi ITOJIOXKEHHSI:

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 NikyBaHHS KMiHIYHUX CUMITOMIB | O3HaK
(BKMIOYHO 3 MiABULLEHHAM apTepianbHoro TUCKY)
MakcumansHe NoninLIEHHS AKOCTI XUTTS, NOB’A3aHOI 3i
30POB’AM, | (PI3U4HIX PYHKLLA, MpaLe3naTHoCTI 1 3aat-
HOCTi [0 CMIiSIKyBaHHs

HanexHuin MOHITOPWHT i NiKkyBaHHS 1a6opaTOPHUX BiAXK-
neHb npu XXH. nos’a3aHux 3 Hacnigkamu ans crady 3fo-
poB'a (Hanpuknag, aHemis, XXH-MKP, nopyLueHHs 06MiHy
Kanito, aunaos)

Bnnue Ha natodisionorito XXH

®

3miHa npupopHoro nepe6iry
XXH i ii cumnTomiB

MiHimizyBaTV pu3nK NporpecyBaHHs HUPKOBOI
He[l0CTaTHOCTI

YnpasnaTv pusnkoMm i MpOBOAUTY BiANOBIAHE Ji-
KyBaHHS YCKNaaHeHb, BKITOYHO i3 CepLIeBO-CY-
AVHHMMU 3aXBOPIOBAHHAMM, rocnitanisasjieto,
noJarpot, iHeKLUisMu TOLLO

PucyHok 17. JlikyBaHHs1 Ta MoAUpiKaLlisi pU3NKy XpOHI4YHOI XBopoobu HUPokK (XXH).
XXH-MKP — xpoHi4yHa xBopo6a HUpPOK — MiHepasbHi ¥ KicTKoBi po3naau

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 pekoMeHayeMo ocobam i3 XXH
Gi3nyHy aKTUBHICTb MOMipHOI iIHTEHCUBHOCTI MPOTSITOM I110-
HaiiMeH1Ie 150 XBWJIMH Ha TUXIEHb a00 70 PiBHS, CYMiCHOTO 3
X cepleBO-CyAMHHOIO Ta (Di3MUHO0 TosIepaHTHiIcTIO (1D).

IMpakTuynuit myHkr 3.2.2.1. PekoMenaaiiii momo diznaHoi
aKTUBHOCTI MalOTh BPaXOBYBAaTHM BiK, €THIYHE MOXOJKEHHSI,
HasIBHICTb iHILIMX CYMYTHIX 3aXBOPIOBaHb i JOCTYII IO PECypCiB.

IIpaktnuawmit myskT 3.2.2.2. Ocobam i3 XXH ciig pexo-
MEH/IyBaTH YHUKATU CUJSTYOTO CITOCOOY KUTTS.

IIpaxktnunumii myHkT 3.2.2.3. 715 0ci0 3 migABUILIEHUM PU3H1-
KOM MaJiHHS MeIVYHI MpalliBHUKY ITOBMHHI HalaBaTU IMOpaau
110JI0 iHTEeHCUBHOCTI (pi3UYHOI aKTUBHOCTI (HU3bKa, MOMipHa
4y iHTeHCHMBHA) i TUITY BIpaB (aepoOHi uu (iznuHi Ha omip abo
o0uaBa BapiaHTH).

[MpaktuuHuii nmyHkt 3.2.2.4. Jlikapi MOBUHHI paauTH/3a-
oxouyBaTH ocib 3 oxxupiHHaM i XXH cxynHyTu.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipxysanns

IIpaxktrunwmii myHkr 3.2.2.5. 3aoxouyiite miteii i3 XXH 3aii-
MaTucs (Pi3MYHOIO0 aKTUBHICTIO BiIMOBIZHO OO0 PEKOMEHIOBA-
Hux BcecBiTHBOIO opranizaiieio oxopoHu 310poB’ss (BOO3)
piBHiB (T06TO > 60 XBUJIMH Ha IeHb) i JOCATATH 30POBOI Baru.

3.3. Aiera

IMpaktnunuii myHKT 3.3.1. [Topaaste ocodam i3 XXH npuii-
HSITU 3[I0POBY 1 pI3HOMaHITHY [I€TY 3 OUIBLIMM CITIOXUBaHHAM
MPOAYKTiB POCIMHHOTO MOXOIKEHHS TMTOPIiBHSIHO 3 MPOAYKTa-
MU TBAPMHHOTO MOXOKEHHSI Ta MEHIIIUM CITOKWBAHHSIM YJIb-
TpaoOpPOOIeHUX TTPOYKTIB.

IMpakTtuynumii myHKT 3.3.2. 3amyJaiite crieniaiicTiB-aieTono-
TiB 200 aKpeAMTOBAHUX NTOCTAYAIbHUKIB IIETOJIOTIB /7151 HABYAH-
Hs ocib i3 XXH mono amanramnii giet 10 CrioXXuBaHHS HATPilo,
docdopy, Kamiro Ta OiJIKa BiIMOBITHO A0 iXHIX iHAMBiAYyaJIbHUX
notped, TskkocTi XXH Ta iHIIMX CymyTHiX 3aXBOPIOBaHb.

3.3.1. CnoxuBanH: OiJIKa

Pexomenparist 3.3.1.1. Mu nponoHyeMo MiATpUMYyBaTH
crnoXuBaHHs Oinka Ha piBHi 0,8 r/Kr Macu Tija/mo0y mis 10-
pocaux i3 XXH 3-5 (2C).

[Mpaktuynmit myHKT 3.3.1.1. YHMKAiITEe BUCOKOIO CIOXHU-
BaHHs Oinka (> 1,3 r/Kr Macu Tina/neHb) y nopocaux i3 XXH 3
PU3MKOM TIPOTPECYBaHHS.

IMpaktrnunuii nyHkr 3.3.1.2. lnsg nopocanx iz X XH, siki6axa-
IOTb i MOXYTb i SIKi MaIOTh PU3UK PO3BUTKY HUPKOBOI HETOCTAT-
HOCTi, PO3MJISTHBTE MOXKJIMBICTh TPU3HAYEHHS ITiJl PETEIbHUM
HarJIAI0OM JTIETH 3 AyXKe HU3bKUM BMicToM 6Oinka (0,3—0,4 t/kr
MacH Tijla/fIeHb), JOIMOBHEHOI He3aMiHHUMM aMiHOKUCIOTAMU
abo aHaymoraMu KeTokucioT (10 0,6 r/Kr Macu Tijia/IeHb).

ITpakruunuii nyHkr 3.3.1.3. He npu3HavaiiTe 1i€Th 3 HU3b-
KMM a00 ayXke HU3bKMM BMicTOM 6ijika ocobaM i3 XXH 3 meTa-
00JIIYHOI0 HECTAOITBHICTIO.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipkysanns

IMpaktnunmii nyHkt 3.3.1.4. He oOMexyiiTe crioXXvUBaHHS
6inka B miteit i3 XXH yepe3 pusuk mopyieHHs pocTy. LlimboBe
cnoXuBaHHs Oinka ¥ eHeprii B miteit i3 XXH 2—5 mae Oyt y
BEPXHill YaCTMHI HOPMAJIbHOTO [diana30Hy IS 300POBUX HiTel,
100 CIIPUSITU OTITUMATILHOMY 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-GS5 (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—G5 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. [lag mogeil moxXuiioro BiKy 3
OCHOBHUMMU 3aXBOPIOBAHHSIMU, TAKUMH SIK CJIA0KICTh i capKore-
Hisl, pO3IISIHBTE OUTbII BUCOKY KiUTBKICTh OUJIKA 1 KaJIOpiid y Ai€Ti.

3.3.2. Cno:kuBaHHS HATPIIO

PoGoua rpyna noromkyeTbcsi 3 HACTYITHOIO peKOMeHAalli€10
Kniniuynoi npaktukun KDIGO 2022 mono jikyBaHHs 1iaGeTy
MpU XPOHIUHIK XBOpoOi HUPOK? i KiHIYHMMU TTPaKTUIHUMU
pexomeHmanismu KDIGO 2021 om0 KOHTPOJIIO apTepiabHO-
ro THCKY TIPY XPOHiYHii1 XBOpOOi HUPOK?!.

Pexomenpanis 3.3.2.1. Mu niporoHyemo, 1100 CoXuBaH-
Hs1 HaTpito ctaHOBWIIO < 2 T HaTpito Ha AeHb (abo < 90 MMoJb
HaTpilo Ha JeHb, a00 < 5 I XJIOpUIY HATPil0 HA IEeHb) JJIs1 OCi0
i3 XXH (2C).

[MpaktuuHuii nyHkT 3.3.2.1. JlieTnuHe oOMeXeHHsT HATPilo
3a3BMYail HE IMiIXOIMUTh IJIS TMALi€HTIB 3 Hedpornarielo, mpu
SIKift BTpaua€eTbcsl HATPiiA.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipkysanns

IIpaktnunumit myakr 3.3.2.2. JoTpumyiTecs] peKOMEHIO-
BaHOI 1000OBOI HOPMU CITOKMBAHHS HATPIIO, IO 3aJIEXKUTD Bil
BiKy, KoM KOHCyabTyeTe aiteit 3 XXH i3 cucroniyaum i/a6o
NiaCTOJNIIYHUM apTepiajibHUM TUCKOM > 90 mpoleHTus st
BiKY, CTaTi Ta 3pOCTY.

3.4. KOHTPOAbL QPTEPIAALHOrO TUCKY

Po6oua rpymna noromxyerbcs 3 KiiHIYHUMU TpaKTUYHUMU
pekomeHnauismu KDIGO 2021 uiono JikyBaHHSI apTepiaib-
HOTO THCKY TIpW XPOHIUHili XBOpPOOiI HMPOK, SIKi 3a0XOUYIOTb
iHIMBiAyaJIbHI 11IbOBI TTOKa3HUKM AT i BUKOpUCTaHHSI Mpe-
mapaTiB BiIIIOBIZHO IO BiKy, HasIBHUX CEPLIEBO-CYAIMHHUX 3a-
XBOPIOBaHb Ta iHIIUX CYMYTHIX 3aXBOPIOBaHb; PU3UKY TTPOTpE-
cyBaHHsa XXH i TorepaHTHOCTI 10 JTiKyBaHHs?'.

Mu BuaiisieMO Taki BKa3iBKU:

Pexomennauist 3.4.1. Mu nporoHyeMo JIiKyBaTh JOPOCIUX 3
BucokuM AT i XXH 10 nocsrHeHHsI LiIbOBOIO CUCTOIYHOIO ap-
TepianbHOro ThcKy (CAT) < 120 MM PT.CT. IpU MEPEHOCUMOCTI, BU-
KOPUCTOBYIOUM CTaHIapTU3oBaHe odicHe BuMiproBaHHs AT (2B).

[MpaktuyHuit myHKT 3.4.1. Po3riasiHbre MeHI iHTEHCUB-
Hy Tepartito st 3HmKeHHsI AT B 0cib 3i c1abKicTiO, BUCOKUM
PU3MKOM TaJliHb i TIepesIoMiB, Iy>ke 0OMEXEHO TPUBAJICTIO
SKUTTSI 800 CUMIITOMATUYHOIO MTOCTYPaIbHOIO TIilMOTEH3I€0.

Oco0.mBi MipKyBaHHSI

Ilediampuuni mipkysanns

PoGoua rpymna noromkyerbces 3 KiniHiuHUMU TPaKTUIHUMU
pexomennanismu KDIGO 2021 momo iikyBaHHSI apTepiaib-
HOIO TUCKY IPU XPOHIYHiil XBOpOOi HUPOK, i MU BUAUISIEMO
Taki BKa3iBKH?':

Pexomennauisi 3.4.2. Mu npornoHyeMmo, 1100 y aiteit i3
XXH 24-ropuHHuii cepenHiit aprepianbauii Tuck (CAT) 3a no-
TMOMOT0I0 aMOYJIaTOPHOTO MOHITOPYBaHHSI apTepialIbHOTO THC-
Ky (AMAT) 6yB 3HmkeHuit 10 < 50-ro MpOUEHTWIS IS BiKY,
crari Ta 3pocty (2C).

IIpaxktrnunwmit nyHKT 3.4.2. Kontpomoiite AT onuH pa3 Ha
pik 3a gonomoro AMAT i KoxHi 3—6 Mics11iB 3a JOITOMOI010
CTaHAAPTU30BAHOIO KaOiHETHOTO aycKyiabTaTuBHOro 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 confirol

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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IMpakruunuii nyHkrt 3.4.3. VY gireit i3 XXH, konu AMAT
HEIOCTYIHE, AOLIBHO HAIUIIOBATUCHh HA PYYHUI aycKyJbTa-
TuBHUi odicHuit CAT, oTpuMaHuil y cTaHAapTU30BaHUX YMO-
Bax, IO KePYIOTbCS IPOTOKOIOM, S5S0—75-i1 MpOLeHTUIb st
BiKY, CTaTi Ta 3pOCTY, SIKIIIO TOCSITHEHHSI 11i€i METH HEe 0OMexe-
He 03HaKaMM ab0 CUMITTOMAaMM TiMOTeH3il.

3.5. KOHTpPOAb mikemii

Bynp nacka, 3BepHiThcs 10 KUTiHIYHMX TMTPAKTUYHUX PEKO-
meHnaniin KDIGO 2022 mromo jikyBaHHS Oia0eTy IIpyu XpOHid-
Hili XBOpOOi HUPOK, 11100 OTpUMaTH KOHKPETHI peKoMeHaallii,
MpakTUYHi MOMEHTH i peKOMEeHaallii 111010 AOCTiIKEeHb.

3.6. IHribiropu peHiH-aHrioTeH3uHOBOI cucremm

Po6oua rpyma BucBiT/IIOE peKomeHaailii 3 KiaiHiyHux nmpak-
tnyHux HactaHoB KDIGO 2021 s 1iKyBaHHS apTepiaIbHOTO
THUCKY ITPU XPOHIYHii1 XBOpOOi HUPOK i BUOpaHi MpakKTUIHI MO-
MEHTH JIJIs1 JTiKyBaHHs 3a goromoroto iPAC 3 KiiHiyHux nmpak-
TnuHuX HactaHoB KDIGO 2021 st ikyBaHHS apTepiaibHO-
ro TUCKY MPU XPOHIUHUX 3aXBOPIOBaHHSIX HUPOK?! i KumiHiuHi
npakTuyHi pekoMmeHaauii KDIGO 2022 mromo iikyBaHHS mia-
0eTy IIpU XPOHIYHiit XBOPOOI HUPOK?.

PoGoua rpymna posrisimae Kiabka peKOMeHAalliil, sSKi CIIif
3aCTOCOBYBAaTH HaBiTh 3a BiACYTHOCTI Bucokoro AT, i amanTy-
BaJia peKoMeHallii 3 HacTaHoBU 1oa0 AT, 11106 ckacyBaTH 1110
BUMOTY. BuniseHo OCHOBHI peKomeHnallii Ta MpakKTUYHi MO-
MEHTHU:

Pexomennauis 3.6.1. Mu peKOMeHAYEMO TOYATH MPUIAOM
iHTiOiTOPIB peHiH-aHTioTeH3MHOBOI cucteMu (iPAC) (iHribiTop
aHTiOTEeH3MHIIEPETBOPIOBabHOIrO (pepmenTty [iAIIMD] aGo 610~
Katop peuentopiB aHrioteH3uny II [BPA]) mmsa oci6 i3 XXH i
pi3ko minBuimeHo ansoyMinypieio (G1-G4, A3) 6e3 mykpo-
Boro miabety (1B).

Pexomenpauis 3.6.2. Mu mnpomnoHyemo posnouyatu iPAC
(GATI® a6o BPA) misa oci6 i3 XXH i momipHO MiIBUIIEHOIO
anpoyminypieto (G1-G4, A2) 6e3 niadety (2C).

PexkomeHparisgs 3.6.3. My peKOMEHIYEMO PO3IOYMHATH
iPAC (IATI® a6o BPA) mia oci6 i3 XXH i momipHO-3HaYHUM
nigBuineHHsIM anboyMinypii (G1-G4, A2 1 A3) 3 niabetom (1B).

Pexkomennauis 3.6.4. Mu peKOMEHIYEMO YHUKATH OYyIb-
stkoi komOiHanii AIT®, BPA ta tepanii npssmumu iHTiGiTOpamMu
peniny (ITIP) B oci6 i3 XXH, 3 niabetom abo 6e3 HborO (/B).

IMpaktnuauit myHkT 3.6.1. iPAC (iIATI® a6o BPA) ciin
BBOIWTH, BUKOPHMCTOBYIOUM HAWBWIIY TO3BOJIEHY J03Y, sKa
TePEHOCUTBCS, JUTS TOCATHEHHST OMMCAHUX TTepeBar, OCKiTbKI
IOBEIeHi mepeBaru Oy JOCSTHYTI B JOCIIIKEHHSIX i3 3aCTO-
CYBaHHSIM caMe 1IUX J03.

Tpaktuaauit myHKT 3.6.2. 3minu AT, CMpOBaTKOBOTO Kpe-
aTMHiIHY Ta CMPOBATKOBOTO KaJlilo CJIiJ MepeBipsTH MPOTIrOM
2—4 TUXHIB Tics mouyaTky abo 36inbieHHst no3u iPACi, 3a-
JiexkHo Bij motouHoi [ITK® i cupoBaTkoBOro Kalito.

[Mpaktnanuii myHkT 3.6.3. linmepkajiemiio, Mmop’s3aHy 3
BUKopucTaHHSIM iPAC, yacTo MOXHa KOHTPOJIIOBATH IILISIXOM
3HUKEHHSI PiBHS KaJlilo B CUPOBATLL KPOBi, @ HE 3MEHIIEHHSM
031 200 mpuUnMHeHHsIM ITpuitomy iPAC.

IMpakruunuii myHKT 3.6.4. [Ipomosxyiite Tepamito iATID
abo BPA, sxiio piBeHb KpeaTHHIHY B CMPOBATIIi KPOBi HE ITiM-
BUIIMTHCS OibII HixX Ha 30 % TpoTsATroM 4 TUXKHIB TTC/IS TTO-
YaTKy JiKyBaHHS a00 30iIbLIeHHS T03U.

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
I 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 MOXJIUBICTh 3MEH-
LIeHHS 1031 a00 npunuHeHHs1 npuitomy iAIT®D yu BPA y pasi
CUMNTOMATUYHOI TiMMOTEeH3il Y4 HEKOHTPOJbOBAHOI TilepKa-
JIiEMil, He3BaXKaloun Ha MeAWKaAMEHTO3HE JIiKyBaHHs, a00 JJIsl
3MEHIIIEHHS CUMITOMIB ypeMii ITiJ yac JIiKyBaHHSI HUPKOBOI
HeJIOCTaTHOCTI (po3paxoBaHa IIBUAKICTh KITYOOUKOBOI (isib-
tpauii [plIK®] < 15 mn/xB Ha 1,73 M?).

IMpaktuunuii nyHKT 3.6.6. PO3risiHbTe MOMXKJIMBICTH I10-
yaTKy JikyBaHHS oci6 i3 XXH i3 HopmanbHOIO 200 TTOMipHO
migBuieHoIo anboyminypieto (Al) 3 iPAC (IATT®D a6o BPA) 3a
KOHKPETHUMM TTOKa3aHHIMU (HAIIpUKJIamd, IJis JiKyBaHHS Ti-
nepTeH3sii abo ceplieBOi HEMOCTaTHOCTI 3 HU3bKOIO (hpaKili€o
BUKMILY).

IMpaktuunuit nyHkT 3.6.7. TIpomosxkyiite mpuitom iATTD
a6o BPA B oci6 i3 XXH, Hasitb sikio pLLIK® nanae Huxue 3a
30 mur/xB Ha 1,73 M2,

3.7. IHriGiTopu HATPIN3AAEXKHOro KOTPAHCHopTEPA
oKko3u 2-ro tmny (iIH3KTr2)

PobGoua rpyma moromkyerbcst 3 KIIiHIYHMM ITpaKTUIHUM
kepiBHuuTBoM KDIGO 2022 momo jikyBaHHS miabeTy IIpu
XPOHIYHIil XBOPOOi HUPOK, Y IKOMY 3a3Ha4eHO: « MU peKOMeH-
IYEMO JIIKyBaTM MALi€HTIB i3 LYKPOBUM HiaOETOM 2-TO TUILY
(L12), XXH i pIIK® > 20 ma/xB Ha 1,73 M? 3a JOTOMOTOIO
iH3KTT?2 (1A)»%.

OpHak y 1iif HacTaHOBI MU MPOMOHYEMO OiNbII 3arajibHy
pexomeHnaiito 1A mas gopocaux i3 XXH. Mu Takox BUCBIT-
JIIOEMO TIpakTUYHi MoMeHTH 3 HactaHoBU KDIGO Diabetes
110710 JIikyBaHHS Aiadety npu XXH, ski akTyanbHi wist oci6 i3
XXH 06e3 miabeTy:

Pexomenpanis 3.7.1. Mu peKoMeHAyeEMO JIiKyBaTH Tia-
HieHTIB i3 mykpoBmM miadetom 2-ro tumy (LIJ12), XXH i
pIIIK® > 20 ma/xB Ha 1,73 M? 3a mortomoroto iH3KTT2 (1A4).

IIpaktnunuii myskr 3.7.1. Ilicasg mouyatky iH3KTI2 mo-
uinbHO nipoposxkyBatu iH3KTI 2, HaBiTh sikino plLIIK® nagae
Hykye 3a 20 Mi1/xB Ha 1,73 M2, 3a BUHATKOM BHUIIAIKIB, KOJIH 1€
HENpUIHATHO a60 po3noyato H3T.

IMpakrrnununii myHKT 3.7.2. JOLiIbHO BiIMOBUTHUCS Bij TIpU-
itomy iH3KTT2 nin yac TpuBaaoro roysionyBaHHs, XipypriyHoro
BTpy4YaHHSI a00 KPUTUYHOTO 3aXBOPIOBAHHS (KOJIM JIFOIU MO-
JKyTh MaTH OUTBIINI PU3KUK PO3BUTKY KETO3Y).

Pexomenpatrist 3.7.2. Mu peKOMeHIYEMO JIiIKYBaHHS 1I0POC-
qux i3 XXH 3a nonomoroto iH3KTT2 aiis takoro (14):

— pIIK® > 20 mu/xB Ha 1,73 m? i3 CAK ceui > 200 Mr/T
(= 20 Mr/MMoOIB), 2060

— ceplieBa HeIOCTAaTHICTh, HE3aJIEXKHO Bill piBHSI aJIbOYMiHYpii.

IIpaktuunuii myHkr 3.7.3. IloyaTok ab0 BUKOpPMCTaHHS
iH3KTI2 ne nmorpebye 3miHM yacToTu MOHiTopuHry XXH, a
obopotHe 3HXKeHHs pIIIK® Ha moyaTky JIikyBaHHSI, SIK Mpa-
BUJIO, HE € TIOKA3aHHAM JI0 IPUIIMHEHH Tepartii.

PexomeHnpatiist 3.7.3. Mu NpoIoOHYyEMO JTiKyBaTH JOPOCTUX
i3 plIK® Bix 20 mo 45 mir/xB Ha 1,73 M? i3 CAK ceui < 200 mr/T
(<20 mMr/mmons) 3a noromoroto iH3KTT2 (2B).

3.8. AHTAQroHict MiHepAAOKOPTUKOIAHNX
peuenropis (AMP)

PoGoua rpyna BHCBIT/IIOE KITIOYOBI peKOMEHIaIlii Ta IpaK-
TUYHI MOMeHTH 3 KiIiHigYHOI mpakTuku KDIGO 2022 momno Ji-
KyBaHHS I1iabeTy 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 m?

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 (1A).

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 SGLT2i for the following (1A4):

— e¢GFR > 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 IporoOHyEMO HECTEpOINHUIN aH-
TaroHiCT MiHEPAJTOKOPTUKOITHUX PELENTOPiB 3 ITOBEAECHOIO
KOPUCTIO JUIsl HUPOK a00 ceplieBO-CyIMHHOI CUCTEMU IS 10—
pociux i3 U2, plIK® > 25 mu/xB Ha 1,73 M2, HOpMaIbHOIO
KOHILIEHTpALIi€0 KaJjlilo B CUPOBATLIi KPOBi Ta aJlbOyMiHYpi€lO
(> 30 mr/r [> 3 Mr/mMMmoJIb|), HE3BaXKalOYM Ha MaKCUMaJbHY
nepeHocuMy o3y iHriditopy PAC (iPAC) (24).

IIpaktrnunwmit nyskT 3.8.1. Hecrepointi AMP € Hait6inbin
IOLUTBHUMHU I mopociux i3 LIJ12, sSKi MaloTh BUCOKUI pr-
3uK nporpecyBaHHs XXH i ceplieBo-CyaMHHUX IOAIM, IIPO 110
CBiIUMTH CTilika aJbOyMiHYpis, He3BaXKalouy Ha iHII CTaH-
JMapTHi METOIM JIIKyBaHHSI.

ITpaxkTuunuii myHkT 3.8.2. HecrepoinHuit AMP mMoxkHa nona-
T 10 iPAC ta iH3KTI 2 mns nikysannst LIJ12 i XXH y nopocnux.

[MpakTuaHwmii myHKT 3.8.3. 1106 3MEHIINTYU PU3UK TirlepKa-
JIieMii, BUOEPITh 0Cib 3i cTabLIbHO HOPMAJIBHOIO KOHIIEHTpALli-
€10 KaJilo B CUPOBATIi KPOBi Ta PETYJISIPHO KOHTPOJIONTE pi-
BEHb KaJlilo B CUPOBATILi TiCJIs1 MOYaTKy Tepartii HeCTEPOiTHUM
AMP (puc. 26).

IIpaktnunuit myHkr 3.8.4. [lpu BuGoOpi HecTepoimHOTO
AMP crin BimpaBaTu mepeBary IpemnapaTaM 3 ITiITBepIKEHOIO
KOPUCTIO JIJIS1 HUPOK ab0 ceplieBO-CYIMHHOI CUCTEMU.

IIpaxktuunuii myHkT 3.8.5. Crepoinnuiit AMP moxe BHUKO-
PUCTOBYBATUCS /151 JIIKyBaHHSI CEPLIeBO1 HEAOCTATHOCTI, Tirep-
aJIbIOCTEPOHI3MY ab0 pedpakTepHOl TimepTeH3ii, ajle Moxe
CIPUYMHUTHU TillepKalieMilo a00 000pPOTHE 3HMKEHHST KITyO0ou -
KoBoOi (inbrpallii, 0coba1BO B 0ci6 3 HU3bKOIW LITKD.

3.9. AroHictu peLienTopa rAtokQroHornoAi6Horo
nentupy-1 (APITIMN-1)

PoGoua rpyra BUCBITIIIOE KJIIOUOBI peKOMEH 1allil Ta rpak-
TMYHI MoMeHTH 3 KUIHIYHMX NOpakTUIHUX pPeKOMeHOalliit
KDIGO 2022 mono JikyBaHHS AiaOeTy P XpOHIYHii1 XBOPOOi
HUPOK?.

Pexomenpanisg 3.9.1. lopocnum i3 LI 2-ro tTumy ta XXH,
SIKi HE MOCSMIM iHIMBiAyaJbHUX LIIbOBUX MOKA3HUKIB TJIiKe-

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 SGLT2i 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
— IHiLjlorTe 3acTOCyBaHHSA (DIHEPEHOHY:
- 10 Mr/po6y, sikiio pLUK® 25-59 mn/xs/1,73 m?
- 20 Mr Ha foby, skwo pLUK® > 60 mn/xe/1,73 m?
— KoHtponb K* npotarom 1 micaus nicna novatky niky-
BaHHS, a NOTIM KOXHi 4 micsLj
— 36inbLwnTN o3y 80 20 Mr Ha AeHb, SKLLO NpUMacTe
no 10 Mr Ha AeHb
— BigHoBiTb NpuitoM Nno 10 Mr Ha AeHb, FKLLO paHiLle
npunManu 3 npusogy rinepkaniemii i K* sapas
< 5,0 Mmonb/n

Micaui

K* 4,9-5,5 mmonb/n

— [popoBXxymTe npunMatu iHepe-
HOH y f03i 10 a6o 20 Mr
— KoHtporntoiiTe piBeHb K* KOXHi 4

K* > 5,5 mmonb/n

— YTpumManTech Bif NpuitomMy qiHepeHoHy
— Po3rnsiHbTe MOXAMBICTb KOPUryBaHHA
[ieTn abo cynyTHiX NiKapCbKMX npenaparis
INSi 3VEHLLIEHHS rinepkaniemii

— [NoBTOpHO NepesipTe K*

— Po3rnsiHbTe MOXAMBICTb MOBTOPHOIO
npuomy, skwo K+ < 5,0 Mmonb/n

PucyHok 26. MoHiTopuHr piBHS1 Kanito B cupoBartLi KpoBi nif Yac nikyBaHHs HECTEPOIAHUMM aHTaroHictamm
MiHepanokopTukoigHux peLjentopis (piHepeHOH)

K* <4.8 mmol/I

- Initiate finerenone
- 10 mg daily if eGFR 25-59 ml/min/1.73 m?
- 20 mg daily if eGFR =60 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(OPMiHy Ta iHIi6iTOpiB
H3KTTI2, abo siki He MOXYyTh BUKOPMCTOBYBATH 1li TIperapaTu,
mu pekomeHayemo APITTI-1 tpusanoi aii (1B).

[Mpaktuynmit myHkT 3.9.1. Bubip API'TTI-1 mae BimmaBa-
TU MepeBary npenapaTtam i3 3aJ0KyMEHTOBAHOIO KOPUCTIO JUIst
CepLeBO-CYAMHHOT CUCTEMU.

3.10. MeTaboAiYHUI ALMAO3

IpakTnanmit myakr 3.10.1. I ocio i3 XXH posrisHsre
MOXJIMBICTh BUKOPUCTAHHS (hapMaKOJIOTIYHOTO JiKyBaHHS 3
MIETUYHUM BTpy4YaHHSIM ab0 0e3 HbOro, 11100 3aI100irTi po3BU-
TKY allia03y 3 MOTeHUIMHUMU KJIiHIYHUMU HacIinKaMu (Harpu-
KJ1a[, CUpOBaTKOBUI GikapOoHaT < 18 MMOJIb/J1 Y JOPOCIIHX).

TMpaktuunuii myHKT 3.10.2. KoHTpoI0iiTe TiKyBaHHS MeTa-
0O0JIIYHOTO alUA03y, 1100 MePeKOHATHCS, 1110 BOHO HE MPU3BO-
JIUTh 10 MiABUILIEHHSI KOHLIEHTpalii 0ikapOboHaTy B CUpOBaT-
1Ii KPOBi 3a BEpPXHIO MEXY HOPMM i HEe BIUIMBA€E HEraTWUBHO Ha
KoHTpoJib AT, piBeHb KaJlito B CMpOBAaTIli KPOBi 200 CTaH piauHM.

3.11. linepkaniemis npu XXH

3.11.1. O6i3HanicTh npo ¢GaKTopH, MO BIVIUBAIOTH HA BU-
MipIOBaHHS KaJIil0

IIpaktrunuii myskT 3.11.1.1. [Tam’saTaiiTe mpo MiHIUBICTD
J1abopaToOpHUX BUMipIOBaHb KaJlilo, a TaKOX Ipo dakTopu i
MeXaHi3MHU, sSKi MOXYTh BIUIMBAaTUM Ha BUMIipIOBaHHS Kalilo,
BKJTIOYHO 3 TOOOBMMU i CE30HHUMM KOJMBAHHSIMU, 3pa3KaMu
TUIa3MU IPOTU CUPOBATKHU Ta €10 JiKiB.

3.11.2. KaniiioOminHi npenapatu

IMpaktnunnii myHkT 3.11.2.1. [Tam’saraiite mpo MiciieBy 10-
CTYITHICTb a00 0OMEeXeHHS o0 (hapMaKOJIOTiYHOTO JIIKyBaH-
HSI HeHaI3BUUAHOI rinepKaiiemii.

3.11.3. Yac moBTOpHOI nmepeBipKy KaJIilo micJis1 BUSBJIECHHS
NMOMipPHOI Ta TSIKKOI rinepkatiemii B J0pocmx

[Hemac pexomendauiii i npaxmuunux momenmis|

3.11.4. JlikyBaHH# rinepkaJjiemii

[Hemae pexomendauiii i npakmuurux momermia|

3.11.5. dieTuuni MipKyBaHHS

IMpakrnunuii myHkr 3.11.5.1. 3anpoBamkeHHs iHAUBITY-
aJIbHOTO minxoay 1o oci6 i3 XXH 3—5 i pantoBolo rinepkaiie-
Mi€lo, 110 BKJTIOYAE Ai€eTUYHE i papMaKoJIOTidYHe BTPyJaHHS Ta
BpPaxOBYE CYITYTHi 3aXBOPIOBaHHS i sIKicTh XUTTS (QoL). Pexo-
MEHIYEThCS OILiHKA i HaBYaHHS 4epe3 Hi€Toora-HedpoJjiora
a00 aKpeJIMTOBAHOTO MOCTAYaTbHUKA TiETOJIOTIB.

IIpaktnunwmit mysakr 3.11.5.2. Hamaitte mopamu 1momo 00-
MEXXEHHsI CITOKMBAaHHS IIPOAYKTIB, OaraTux Ha 0iOmMOCTYIHUMA
KaJliii (Hampukiam, oOpo0OIeHi XapuoBi IIPOAYKTH) ISt 0cid i3
XXH 3-5, saKi MaloTh rinepkajieMilo B aHaMHe3i, abo sIK cTpa-
TeTilo Npo@iIaKTUKY T Yac MepioiB 3aXBOPIOBAHHSI, KOJIU
MOXe OyTU PU3MK TillepKalieMii.

3.12. AHeMis
Kutiniyni npaktnuHi pekomeHauii KDIGO 2012 mono aHe-
Mii TIpY XpOHiUHiit XBOpoOi HUPOK Oye oHOBIIeHO Yy 2024 porri*.

3.13. XXH — MiHepaAbHMI KICTKOBUM PO3AQA
(XXH-MKP)

PoGoua rpyma akiieHTye yBary Ha OHOBJICHUX KJIIHIYHMX
npakTnyHux pekoMmeHaamissx KDIGO 2017 momo miarHOCTH-
KM, OLIIHKHU, MPOMIIAKTUKY Ta JIiIKyBaHHS 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—GS5 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 po3nazniB (XXH-MKP)X,
bynp nacka, 3BepHITbCS 0 1€l MyOaiKalii 1Sl OTpUMaHHS
KOHKPETHMX peKOMEHIalliii, BUOOpPY, 103yBaHHSI KOHKPETHUX
TepaneBTUYHUX 3aCO0iB i peKOMeHAaLIii 111010 AOCiIKEHb.

3.14. linepypukemis

Pexomenpartis 3.14.1. Mu pekomeHnayemo ocodam i3 XXH i
CUMIITOMaTUIHOIO TiMepyprUKeMi€I0 TIPOTIOHYBATH BTPYYaHHSI,
110 3HMXKY€E piBeHb cedoBoi Kuciotu (1C).

IIpaktnunuii myHKT 3.14.1. Po3risiHbTe MOXKJIMBICTH I10-
YyaTKy Teparlii JUIsl 3HUKEHHS CeY0BO1 KMCIIOTH IJ1s1 ocio i3 XXH
MiCJIs1 TepIoro eni3ony moaarpu (0Co0JMBO SIKIIO HEMAE MPU-
YUH, SIKUX MOXHa OyJIo 0 YHUKHYTH, a00 KOHIIEHTpallisl Ce40-
BOi KMCJIOTH B CUpOBaTLi > 9 Mr/mi [535 MKMOJIb/1]).

[MpaktuuHuii nyHkr 3.14.2. Bingasaiite nepesary iHridito-
paM KCaHTUHOKCHUIa3U Tepel YPUKO3YyPUUHUMHU 3ac00aMU JUIST
0ci6 i3 XXH i cuMITOMaTHIHOIO TillepypUKEMIEIO.

IMpaktnununii myHkr 3.14.3. 15 cCMMIITOMaTUYHOTO JIiKY-
BaHHS rocTpoi nogarpu rpu XXH HU3bKi 1031 KOJIXilIMHY 2060
BHYTPIIITHBOCYTJIO00BI/TIepopaibHi TTIOKOKOPTUKOIAN € Kpa-
MMM, Hi2K HECTEPOInHi ITpoTu3amnanbHi 3acoou (HI133).

JieTnyni migxoau

IIpaktnunuii nmyHkr 3.14.4. HedapmakoioriuHi 3axomu,
SIKi MOXYTb IOTIOMOITH 3aIlO0iITH MoAarpi, BKI0UaloTh 00OMe-
JKEHHSI CTIOXKMBAHHS aKOTOMI0, M’sica Ta KYKYPYI3sTHOTO CH-
poIy 3 BUCOKHM BMiCTOM (bpyKTO3U.

Pexomennauis 3.14.2. Mu npornoHyeEMO HE BUKOPUCTOBY-
BaTU Tperapaty s 3HUKEHHST PiBHSI CEYOBOI KUCJIOTU B CH-
poBarTili KpoBi B 0c¢i6 i3 XXH i 6e3cuMnTOMHOIO TillepypruKeMi-
€10 JUIsI TaibMyBaHHsI riporpecyBaHHst XXH (2D).

3.15. CepueBo-CcyaAnHHI 3axBoptoBaHHS (CC3)
i AOAQTKOBI crieunidHi 3aXo0AN AASI KEPYBAHHS
PUNKOM

3.15.1. Jlininxwii KOHTPOJIb

IlepeBaru 3HMXKeHHs piBHs xoaectepuny JITTHIL 3a nomo-
MOTOIO Teparlii Ha OCHOBi CTaTMHIB 100 PU3UKY aTePOCKIIE-
potuuHux CC3 mobpe BcTaHOBIEHi B 0ocid 3/6e3 XXH. IcHy-
IOTh YiTKi peKOMEHAILil 1110JI0 TOr0, KOJU PO3IOYMHATH TaKy
Tepamnito, BUkJaaeHi B KiiHiYHUX MpakKTUUYHUX PEKOMEHaalli-
ssx KDIGO 1romo nikyBaHHS JIIiAIiB MPY XpOHIUHIN XBOpOOi
HUPOK'.

PoGoua rpyma moromkyeTbes 3 yciMa peKOMEHIAllisIMU B
Liif HacTaHOBi. 30KpeMa, 3BepTaEMO yBary Ha Take:

Pexomenpamis 3.15.1.1. I mopocnnx BikoM > 50 pokiB i3
pIIK® < 60 mi/xB Ha 1,73 M?, IKi He OTPUMYBAJIA XPOHIYHOTO
nianizy uu TpaHcruianTauii Hupku (IIIK® kateropii 3a—5), mu
PEKOMEHIYEMO JIiIKyBaHHSI CTATUHOM a00 KOMOiHaIli€l0 CTaTh-
Hy/e3eTuMily (1A4).

Pexomenpartist 3.15.1.2. [Ins1 nopocaux BikoM > 50 pokiB i3
XXH i plUK® > 60 mir/xB Ha 1,73 M? (LLIK® karteropii 1—2) Mmu
PEKOMEHIYEMO JIIKyBaHHSI CTaTUHOM (1B).

Pexomenpamis 3.15.1.3. g mopocnux Bikom 18—49 po-
KiB i3 XXH, siki He oTpuMyBay XpOHIYHOTO JAialli3y UM TpaH-
CIUIaHTallii HUPKU, MU TIPOIIOHYEMO JIiKyBaHHSI CTaTUHAMU,
SIKIIIO B HUX € OIMH a00 IeKiJIbKa TaKNX CTaHiB (24):

— BimoMa KopoHapHa xBopoba (iHdapKT miokapma abo Ko-
pOHapHa peBacKyJIsIpu3allis);

— IIYyKPOBUI Aia0eT;

Kidney Disease — Mineral and Bone Disorder (CKD-
MBD).2?

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 illeMiYHUI iHCYIBT a00

— ouikyBaHa 10-piyHa yacToTa KOpOHApPHOI CMepTi ab0 He-
(aranpHoTO iH(DapKTY MioKapna > 10 %.

[Mpaktuynmit myHkT 3.15.1.1. Ouinite 10-piuHuMii ceprieBo-
CYIMHHMI PU3MK 3a MOMOMOIOI0 BaliJOBAHOTO iHCTPYMEHTY
pU3UKY.

IMpaktnunnii myskr 3.15.1.2. lyns oci6 i3 XXH o6epiTh cxe-
MU Ha OCHOBI CTaTHHIB, 100 MaKCHMi3yBaTH aOCOJIIOTHE 3HU-
JKeHHST piBHSI XOJIECTEPUHY JILITOMPOTEIHIB HU3bKOI IIIJTBHOCTI
(JIITHILL) ms mocsirHeHHS HaOUThIINX TIepeBar JIiKyBaHHS.

IIpaktuunuii myHkT 3.15.1.3. ¥ mopocnux i3 XXH Bikom
18—49 pokiB Hizk4a (TobTo < 10 %) ouiHoBaHa 10-piuHa yac-
TOTa KOPOHAPHOI cMepTi a00 HedaTaabHOro iH(apKTy Miokap-
Jla TAKOX MOXe OyTH BiITOBIAHUM ITOPOTOM JUISl TOYATKY Tepa-
Mii Ha OCHOBI CTaTUHIB.

[Mpaktnynuit myHKT 3.15.1.4. Po3misiHbre MOXKJIMBICTD
MpU3HAYEHHS iHTIOITOPIB MPONMPOTETHKOHBEPTA3U CYOTUITI3N-
Hy/kekcuny tuny 9 (PCSK-9) ocobam i3 XXH, siki matoTh no-
Ka3aHHS J10 1X 3aCTOCYBaHHSI.

JieTnuni migxoau

IIpaktrnunumii myHKT 3.15.1.5. Po3risiHETe pOCIMHHY TIiETY
Ccepen3eMHOMOPCHKOTO CTUJIIO Ha MOJATOK A0 JimimomMonudi-
Ky1040i Tepartii 1151 3HMKEHHST PU3UKY CepLIeBO-CYIMHHUX 3a-
XBOPIOBaHb.

3.15.2. 3acTocyBaHHS aHTHATPETaHTHOI Tepanii

Pexomennauis 3.15.2.1. Mu pekoMeHAYEMO HM3bKi 103U
acmipvHy MepopagbHO ISl MTPOMITAKTUKYA PELIMAUBIB illleMiu-
HOI CcepleBO-CyIMHHOI XBOpOOU (TOOTO BTOPUHHOI Mpodinak-
TUKHN) B 0cib i3 XXH i BcTaHOBJIEHOIO illIeMiYHOIO CepLIEBO-CY-
JIUHHOI0 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 TpoM6oemGonii MPOTOHHOI NOMMK)

Kpok 3
KoHTtponb
LUBMAKOCTI/pUTMY

— Y niopeit 3 XXH BUKOPUCTOBYITE anbTEPHATUBHWIA CKPUHIHM HA OCHOBI BUMIPIOBaHHS MysbCy (HANpuknag, BUMIpIoBaH-
HA apTepianbHOro TUCKY 3 noaanbLunm npoeeaeHHam EKI y 12 BigBeAeHH:X, AKLLO BUABAAETLCA HEPErYNAPHUIA NyNbC

Kpok 1 — $IKLLIO 3apeecTpoBaHi CUMNTOMU BKadyoTb Ha hibpunsLito nepeacepnb, ane EKT y 12 BinseaeHHAxX He po3sonse i
HiarHocTuka pjarHocTyBaru, NonpociTb NPUCTPIN, aKTUBOBaHWUI NaLieHTOM, abo MPUCTPIN, LLO HocuTbes, abo EKM-TecT 3a XonTtepom
— Cnip po3rnisHyT MOXNMBICTb NPU3HAYEHHS MepopanbHNX aHTUKOArynaHTIB* Ans NpotinakTuKy iHCybTy B OCi6 3
XXH i chibpunsuieto nepeacepab (BOHW, iMOBIPHO, MaK0Tb MigsuLLEHi nokasHukn CHA2DS2-VASc, dhakTopy pusiKy iH-
Kpok 2 CynbTY, | BOHM 3HAXOAATHCA B rPYMi BUCOKOTO PU3MKY HaBiTb Npu ouiHLi 0—1)
MpodpinakTuka

— Cnip BpaxoByBaTy OLiHKY p13nKy KposoTeui (Hanpuknaf, HAS-BLED score) ans BusBneHHs MogudikoBaHnx dakTo-
piB PU3MNKY, SKUMW MOXHa KEpyBaTK (Hanpuknag, pekoMeraai oo BXWUBaHHS ankoroto, BUKOPUCTaHHS iHri6iTopiB

— Po3rnsHbTe 060pOTHI NpU4MHY hibpunsauii nepeacepns

— BukopucToByiiTe MeanKaMeHTO3Hy Tepanito (Hanpuknag, 6eTa-6nokagy) Ans 3HWKEHHS YacToTW CepLEBMX CKOPO-
YeHb [0 PiBHA MeHLLe HiX 90 ya/XB y CMOKOI, LLI06 3MEHLUMTU CUMMTOMM Vi MOB’A3aHi 3 HUMW YCKNaAHEHHs

— [nq niofev i3 TpYBanUMy CUMATOMaMU, HE3BAXAKUM Ha aAEKBATHUI KOHTPOSTb HaCTOTH CEPLIEBUX CKOPOY€eHb, PO3-
rNSHbTE MOXMMBICTb KOHTPOSIIO PUTMY 3a [JOMOMOrOK0 KaphioBepCii, aHTUapuUTMi4HOI Tepanii i/abo kateTepHoi abnavii

PucyHok 40. Ctparerii giarHocTnku Ta slikyBaHHs1 ¢hi6punsuii nepeacepab. * — Po3rnsiHbTe Heo6XigHe KOpUryBaH-
HS1 4O3K [J151 JIIO[EN i3 XPOHIYHOIO XBOPO60t0 HUPOK (XXH); T — HMXKYe peKkoMeH[oBaHO siK CTaHRapTHUNA NnakeTt
AN giarHocTU4YHOI oliHkM HOBOI ¢hibpunsyii nepencepan: (i) enektpokapgiorpama (EKI) y 12 BigBegeHHsix ans
BCTaHOBJIEHHS fliarHO3Y, OLiHKN 4acTOTH LUJTYHOYKOBUX CKOPOYEHb i NepeBipKu Ha HasiBHICTb AegheKTiB nposia-
HOCTI, iLuemii a6o CTpYKTYpHUX 3axBoproBaHb cepusi; (ii) nabopaTopHe BOCNiAXeHHS hYHKLYIT LUMTONOoARi6HOI 3an0-
3U Ta HUPOK, eJIeKTPOJIITIB CUPOBATKU KPOBI Ta 3arasibHUU aHani3 Kposi; 1a (iii) TpaHcTopakanbHa exokappgiorpa-
chist ansa oyiHkM po3mipy i YyHKUiT niBoro WyHo4YKa, po3mipy siBoro nepeacephsi, Ha HasiBHICTb 3aXBOPIOBAHHS
KnanaHiB, po3mipy i ¢pyHkuii npaBoro cepuys. AT — aptepiansHui tuck; CHA2DS2-VASc — 3acrTiiiHa cepLeBa
HepocTaTHICTb, rinepToHis, Bik > 75 (nogBo€HO), fiabert, iHCynbT (MOABOEHO), CyANHHE 3aXBOPIOBaHHS, BIiK Bif 65
A0 74 pokiB i ctate (xiHo4ya); HAS-BLED — rinepToHisi, nopyLeHHs yHKUii ne4iHKW/HUPOK, icTopis iHCynbTy, ic-
TOpisi KPOBOTEYi a60 CXWUJIbHICTb, 1abinbHe MiXHapoaHe HopMarnizoBaHe BigHowweHHs (INR), nrogm noxusoro Biky,
BXWUBaHHS1 HapPKOTUKIB/afIKoroJsito
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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
Sen g « Oral anticoagulation* should be considered for preventing stroke in people with CKD with atrial fibrillation
ep

(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)
+ A bleeding risk score (e.g., HAS-BLED score) should be considered to identify modifiable risk factors which can be
managed (e.g., alcohol advice, use of a proton pump inhibitor)

Prophylaxis against
stroke and systemic
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 (jii)
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 (Hanpukiaan, iHribiropu P2Y,), axuio e
HETePEeHOCUMICTb acTipuHY.

3.15.3. IuBa3uBHA VS iHTEHCMBHA MeINKAMEHTO3HA Tepa-
mis imeMigHOi XBOpOOH cepis

Pexomenmais 3.15.3.1. Mu nporonyeMo, 1100 y BATIad-
Ky CTaOiIBHOTO CTpPeC-TECTy, MiATBEPIKEHOTO IIIeMidHOIO
XBOpOOOIO ceplis, IMOYAaTKOBMI KOHCEPBATUBHUM MimXim i3
3aCTOCYBaHHSIM iHTEHCHBHOI MeIMKaMEHTO3HOI Tepallii OyB
BiANOBIAHOIO aJbTEePHATHMBOIO MOYATKOBill iHBa3MBHIil cTpa-
terii (2D).

IMpakrrunuii myHKT 3.15.3.1. [TouaTKoBe JIiKyBaHHS 3a J10-
MOMOTO0I0 iHBa3MBHOI CTpaTeTii Bce Ie MOXe OyTH Kpallium
st oci6 i3 XXH 3 roctporo abo HecTabiIbHOK KOPOHAPHOIO
XBOPO0OO0, HEMPUNHSITHUM PiBHEM CTeHOKap/il (Harpukiam,
HEB/IOBOJICHHSI TAlliEHTA), CUCTOJIYHOIO AUC]YHKIIIEIO JTiBOTO
LIJTIYHOYKA, CIPUYMHEHOIO illleMi€lo, a00 3aXBOPIOBAHHSIM JIi-
BOI MaricTparli.

3.16. XXH i pibpunsyis nepeascepAb

TpakTnyauit yHkT 3.16.1. JIoTpUMyiTECS BCTAHOBIEHUX
cTparteriii MiarHOCTUKM i JIiKyBaHHSI (piOpuJsiii nepeacepab
(puc. 40).

Pexomennairis 3.16.1. Mu peKOMEHIYEMO BUKOPHCTOBYBa-
1 nepopaibHi aHTUKoaryassHTH (NOAC), siki He € aHTaroHic-
Tamu BitamiHy K, Hagatoum rnepeBary aHTaroHicram BitaMiny K
(Hanpukian, BapdapuH) wist TpoMOoTIpodiTakTUKU (hiopuIsi-
1ii nepeacepap B oci6 i3 XXH 1—4 (1C).

IMpakTuanauii myHKT 3.16.2. HeoOxinHe KopuryBaHHS 1031
NOAC msa IIK®, 3 o6epexHicTio mpu XXH 4-—35.

TMpaktununuii nyHKT 3.16.3. TpuBanicts npunuHeHHs NOAC
rnepe TIaHOBMMM TIpolielypaMuy MOTpedye BpaXyBaHHSI pU3UKY
kposoteui, npuzHaueHoro NOAC i piBust LLIK® (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 MOXIMBOCTi afileKBaTHOro MiCLIeBOro

remocTta3sy: NPOBOAUTM Ha MiHiManbHOMY piBHi (TO6TO Yepe3 > 12 a6o 24 roa nicns
OCTaHHbOro NPUOMY)

Fusu puon | Buoowh puons_ | Fusuun prom | Bucom prome |

CrCl > 80 mn/xB > 24 rop, >48 rop, > 24 rop, > 48 rop,
CrCl 50-80 mn/xB > 36 rog >72rop > 24 rop, > 48 rop,
CrCl 30-50 mn/xB? >48 ron > 96 rog > 24 rop, > 48 ropg

a Higknx oiuinHnx Higknx oiuinHnx
CrCl 15-30 mn/xB BKA3IBOK BKA3IBOK > 36 rog > 48 rop,
CrCl < 15 mn/xB OdiuiiHnx BKasiBOK [0 3acTOCyBaHHA HeMae. Hemae notpebu B noegHaHHi 3 HMIT/HOI

PucyHok 44. Mopaau wo[o Toro, KOs cif npUnuHATYA NpuriomM nepopasbHux aHtukoarynaHtie (NOAC), siki He €
aHTaroHictamu Bitaminy K, nepen npouegypamu (HU3bKU PU3NK MPOTHU BUCOKOIo). 3HaYeHHS, BULINEHI XXUPHUM
LIPUGHTOM, BiiPi3HAIOTbLCSA Bif 3arasibHOro rnpasua NnPUNUHEHHs > 24 rog npv HU3bKOMY pU3nKy, > 48 rog npv Bu-
COKOMY pU3UNKY. HU3bKuni pu3nK BU3SHa4Ya€TbCS IK HU3bKa 4acToTa KpoBoTeYi i/abo He3HaYHW BrJINB KPOBOTEYi.
Bucokuii pusankK BU3Ha4a€TbCsl IK BUCOKA 4acToTa KpPOBOTeYi i/abo BaXKnnBUUA KNiHIYHUA BNanB. AganTtoBaHo 3
Heidbuchel H, Verhamme P, Alings M, et al. OHoBneHu¥ npakTu4YHUi Noci6HNK €BponevicbKoi acouyiaLii cepyeBo-
ro putMy o0 BUKOPUCTaHHS aHTUKOArynsiHTIB, sIKi He € aHTaroHictamu BitamiHy K, y nayieHTiB 3 HeKanaHHoro
hi6punsuiero nepeacepAab: pestome. Eur Heart J. 2017;38:2137-2149.7% 2 — barato ynx nrogei MOXyTb MpuimaTtu
HWXX4Yy o3y pabiratpaHy (110 mr ABidi Ha AeHb [ABi4i Ha fo6Y]) abo anikcabaHy (2,5 mr ABiYi Ha o6Yy), a6o rnosu-
HHi npuriMaTn HUXx4y fo3y pusapokcabaHy (15 mr QD) abo egokcabaHy (30 mr QD). da6iratpaH 110 mr gBivi Ha
A06Y He cXBaJieHO AJi1 BUKOPUCTaHHS YrpaBJliHHAM 3 KOHTPOJIIO 3a SIKICTIO Xap40BUX NMPOAYKTIB i MeAUKaMEHTIB
CLUIA. CrCl — knipeHc kpeaTtuHiHy; HUIT — Hu3bKomoneKynsapHuii renapvH; HOIr — negppakuioHoBaHuii renapuvH.
BigTBopeHo 3 Turakhia MP, Blankestijn PJ, Carrero JJ, et al. XpoHiyHa xBopo6a HUPOK i apUTMii: BACHOBKUN KOH-
hepeHLuii wo[o npoTupiy «3axBoproBaHHA HUPOK: MONIMLLUEHHS rinob6anbHux 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 gocryny, sika PO3MoBCIOAXYETbCS 3riJHO 3 yMOBaMN HEKOMePLilHOI
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., 212 or 24 h after last intake)

Low risk High risk Low risk High risk
CrCl 280 ml/min 224 h 248 h 224 h 248 h
CrCl 50-80 ml/min 236 h 272h >24h >48 h
CrCl 30-50 ml/min? 248 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,;38:2137-2149.7%4 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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Kateropisi 06¢TasuH Mpuknaam 06CTaBuH His
— lMpnunna XXH He3posymina Mopanslua ouiHka Ta
:-—> — CnapKoBi 3aXBOPIOBaHHS HUPOK » CnewjanisoBaHe nikyBaH-
— PeuypyBytoumii 06LIMPHUA Hedponi- HSl Ha OCHOBi BCTaHOBNe-
Tia3 HOro JiarHo3y

— Pu3vk HeobxigHocTi npoeeaeHHs H3T npotsrom 5

; b : 2 . :
;?thﬁ o>r g;)?s rf; gsgﬂl;pK;Hmm 3 BUKOPUCTaHHAM 3aTBep: MnaHyBaHHS Ta MiroToBKa
7 — plUK® < 30 Mn/xB Ha 1,73 M2 > (DA G ol e
: panii

— Criltke 3HWXeHHs LLUK® Ha > 20 % 4u > 30 % y nay-
€HTIB, fKi MOYMHAOTL reMOAVHAMIYHO aKTUBHY Tepaniio

— [ocriitHe BUsIBNEHHs 3Ha4Hoi anbbyminypii (CAK > 300 mr/r
. | [> 30 mr/mons] a6o LLIBA > 300 mr/24 rop, Lo Npu6nmnsHo exsiea-
AiartocTika XXH nenTHo BKC 2500 mr/r [> 50 Mr/monb] abo LLUBB > 500 mr/24 rog)
y MoepHanHi 3 revatypieto o ) MoganbLua oujHKa i
— — > 2-KpaTHe 306inbLLEHHs anbOyMiHypii B 10l 3i 3HAYHOK ab- ypaBsiHHst
6yMiHypieto, AKi nepebyBatoTb Mig HarnNsgom
— MocriitHe BU3Ha4eHHs CAK > 700 Mmr/r [> 70 Mr/monb)]
— EputpouutapHi npo6u B cedi, KinbKicTb eputpouuTis > 20 y noni
BUCOKOI NOTYXHOCTI, CTilKi 1 HE MIBAAKTLCS NOSICHEHHIO

— XXH Ta aptepianbHa rinepTeHsis, pe3ncTeHTH A0
NiKyBaHHS > 4 aHTUriNepTeH3MBHUMM Npenapatamu
— CTilKi nopyLUeHHs piBHS Kanito B CMpOBaTLii KPOBI

ﬁ-, + — Aunpos - B | o me‘BB.HHﬂ“:/GKﬂaﬂH‘eHb
— AHemis _XXH
— 3axBoproBaHHs KiCTOK
— HepocratHe xap4yBaHHs

PucyHok 48. O6cTaBHM HanpaBJ/ieHHs 4O creyiani3oBaHNX CJ1yX6 JliKyBaHHs1 HUPOK i Uini HanpaBneHHs1. CAK —
cniBBigHOLLIEHHS anb6ymMiHy/kpeaTuHiHy; LLIBA — wsuakicte BuBefieHHs anb6ymiHy; XXH — xpoHiyHa xsopoba
HUPOK; pLUK® — po3paxyHkoBa LWBUAKICTb KJ1y604KoBOiI thinbTpauii; H3T — HupkoBo-3amicHa Tepanisi; BKC —
6inkoBo-kKpeaTtuHiHoBe cniBBigHoLwweHHSs1; LLIBb6 — uBnaKicTb BUBEeeHHs1 6ifnka

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 =500 mg/g [>50 mg/mmol]
Albuminuria or PER =500 mg/24 h) in combination with hematuria S ealEem
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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Po3aiA 4. AiKapCbKU KOHTPOAb
| YNPABAIHHS AIKAPCbKUMUK 30CO06aMU
npu XXH

4.1. Bu6ip AikiB i MOHITOPUHF 6e3rnekun

IMpaktnunmii yHKT 4.1.1. Ocobu 3 XXH MoxyTb Oyt
OB YYTIMBUMU 10 HE(POTOKCUYHOI il JiikiB. [Tpn3Havato-
9M TaKi JIiku ocobdam i3 XXH, 3aBXIu BpaxoByilTe CITiBBiTZHO-
IIeHHST KOPUCTi ¥ MOTeHLIAHOI IITKOIM.

ITpaktuunuii nyHKT 4.1.2. Monitopyiite pLLIK®D, enekrpo-
JIiITU i piBHi TepalleBTUYHUX IMpeIapariB, SKIIO € IMOKa3aHH!,
B ocib i3 XXH, s1Ki oTpUMYIOTb JIiK1 3 BY3bKUMU TepareBTUY -
HUMU BiKHAMU, MTOTeHLIHHUMU TOOIYHUMMU epeKTamMu abo He-
(GPOTOKCUYHICTIO, SIK B aMOYJIaTOpHiil TTpaKTHlli, TakK i B cTa-
HioHapi.

[MpakTuunmit myHKT 4.1.3. [TepernsiHbTe Ta 0OMEXTE BUKO-
pUcCTaHHS Oe3peleNnTypHUX JiKiB, JIETUYHUX a00 POCIMHHUX
3ac00iB, SIKi MOXYTb OYTH LIKiIJIMBUMU 1151 0ci0 i3 XXH.

JIiku i BariTHicTh

IIpaktnunwuii myHkT 4.1.4. I1lpu3Havyaroun JJiku ocobam i3
XXH, gKi MOXyTh HAPOAUTHU AiTeli, 3aBXIM IepeBipsaiiTe 10-
TeHIIiaJl TEpaTOreHHOCTI 11 HamaBaliTe pPeryJisipHi KOHCYIbTallii
3 PENPOAYKTUBHMX i KOHTPALIENITUBHUX 3aCO0iB BiIMOBITHO A0
LiHHOCTel i Bogobanb ocoou 3 XXH.

4.2. Kopekuisa Ao3u 3a pisHem LLUK®

[Mpaktuunuii nyHkT 4.2.1. BpaxoByiite IHK® mix yac po-
3yBaHHSI JIiKiB, 1110 BUBOASITbCSI HUPKAMU.

IMpaktrnunwmii myHKT 4.2.2. 715 611bIIOCTi 0Ci0 1 KITIHIYHMX
yctaHOB miepeBipeHi piBHsSAHHS plIIK® 3 BUKOpUCTaHHSIM CH-
POBAaTKOBOTO KPEAaTUHIHY MiAXOASATh /11 JO3YBaHHS JIiKiB.

IIpaxkTrunwmii myHKT 4.2.3. SIK1110 1ToTpiOHA OibIIa TOYHICTD
IIJIST TIPUAHSITTS pillieHb, TIOB’I3aHMX i3 JTiIKapChKUMM 3acO00aMu
(HanmpuKJazd, NTO3yBaHHSI 4yepe3 BY3bKHUII TepaneBTUYHUI abo
TOKCUYHMI Jiama3oH), TOKCUYHICTIO JIIKapChKUX 3ac00iB abo
y KJIIHIYHUX cuTyalisix, konu ouiHku plIIK®cr MmoxyTh OyTH
HEHaliiHMMU, BUKOPUCTOBYITE PiBHSIHHS, SIKi IIOEAHYIOTh pa-
30M KpeaTuHiH i uctatu C, abo BumiptoBany LIK®.

[MpaktuuHuii nyHkT 4.2.4. JlioasiM 3 HaJAMipHOIO Macolo
TiJ1a MoxXe OyTu nmokazaHa plIIK®, He iHmekcoBaHa JUIsl TUIOLIII
noBepxHi Tina (ITI1T), oco6amBo 118 JiKiB 3 By3bKUM TepareB-
TUYHUM Jliarma3zoHoM abo Juist e(eKTUBHUX TpernapaTiB 3 MiHi-
MaJIbHOIO KOHIIEHTpPALIi€l0.

IIpaktnunuii yHKT 4.2.5. Po3rsaHbTe i aganTtyiiTe m03y-
BaHHS JIiKiB st 0ci6, y skux HIK®, ne-IHK®-nerepmiHaHTH
MapKepiB (inbrpariii a00 06’eM po3IOaiTy He € CTA0LIbHUMMU.

4.3. MonipapmaLiis Ta ynpaBAiHHS AiIKQPCbKUMU
3acobamm

IMpakruunnii myHkT 4.3.1. [epioguyHo i mig yac nepexony
IO JIIKyBaHHSI MPOBOJIbTE PETEbHUM OIS JIiKiB, IIOO OLIIHUTU
MPUXUIBHICTD, IPOIOBXEHHS IMOKAa3aHb i MOTEHIIiIHY B3a€EMO-
IIif0 3 JIiIKaMu, OCKiabKi ocobm 3 XXH yacto mMaloTh CKIamHi
CXEeMMU JIIKyBaHHS Ta iX CIIOCTePiraloTh KiJibKa CTIeIiasliCTiB.

IMpaktnunuii myHKT 4.3.2. K110 NTpUitom JTIiKiB IPUMTUHS -
€TBCA ITiT 9aC TOCTPOI XBOPOOH, ITOBIIOMTE ITOCTPAKIATIIA 0CO-
0i Ta MEIUYHUM TIpalliBHUKAM YiTKWI IUIaH TOTO, KOJIU BiTHO-
BUTHU IPUKOM IIPUITMHEHUX JIiKiB, i BHECITb 1[0 JOKYMEHTAIIil0
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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IMpaktuunuii nyHKT 4.3.3. PO3MIsIHETE IJIAaHOBE IPUIIMU-
HEHHSI TIpUiioMy JIiKiB (Takux siKk MeTdopmiH, iIATID, BPA Tta
iH3KTI2) 3a 48—72 ronuHu 10 mjiaHOBOI onepailii abo mia yac
HEBIIKJIQJIHOTO JIIKyBaHHS MOOIYHUX e(eKTiB SIK 3amo0iKHUI
3axig I 3amobiraHHs yeKimagHeHHSM. OmHak 3ayBaxkTe, IO
SIKIIIO HE TI0YaTH MTOBTOPHO MPUIOM IIMX TIperniapaTiB MicJisi mo-
Iii 41 TIpolIeiypH, 11e MOXKe TTPU3BECTH 10 HEHABMUCHOI 1IKO-
IW (IUB. TPpaKTUYHUMN TyHKT 4.3.2).

4.3.1. Crparerii cnpusiHHS KOHTDOJIO HAI MeIUIHUMH
npemnaparamMmu

IIpaxktuunuii nyHkT 4.3.1.1. HaBuaTu it inHdhopmyBaTu ocio
i3 XXH 11010 o4ikyBaHO1 KOPUCTi Ta MOXJIMBUX PU3MKIB JIiKiB,
11100 BOHM MOIJIM iIeHTU(DiKyBaTH Ta MOBiAOMJISITHU PO MO0IU-
Hi SBUILIA, SKUMUW MOXHA KEPYBATH.

[MpakTruHuii myHKT 4.3.1.2. BCTaHOBIThH BiTHOCUHM CITiBMpa-
i 3 IHIIMMM TTOCTaYaTbHUKAMKU MEIUYHUX TTOCIYT i (hapmarieB-
TaMU i/a00 BUKOPWICTOBYWTE iHCTPYMEHTH JIJIs1 3a0€3MeYeHHSsT Ta
MOKpaIleHHs YITpaBIiHHS JTIKapChbKUMU 3aco0aMu B oci0 i3 XXH,
11100 MOKPAIIUTH YIIPaBIiHHS iX CKJIAIHUMU CXeMaMU JIiKyBaHHSI.

4.4. Bisyani3auiviHi AOCAIAXXEHHS

IIpakTrunuii myHKT 4.4.1. Po3risiHbTe moOKa3aHHsI IJIsI Bi3y-
aJli3alliiHUX JOCiMKeHb BiIMOBIAHO 10 ITOKA3aHb Yy 3arajibHii
nomyJsiuii. Pusuku il mepeBaru BisyasizalliiiHUX IOCTiITKEHb
CJIiI BU3HAYaTU Ha iHAUBiAyaJIbHi OCHOBI B KOHTeKCTi XXH.

4.4.1. PeHTreHOKOHTpACT: BHYTpilIHbOAPTEpiaiibHE Ta
BHYTPILIHbOBEHHE TOCJIiIPKEHHS] KOHTPACTIB

[Mpaktuynuit myHKT 4.4.1.1. Ouinka pusuky I'VH B oci6
i3 XXH, sKi oTpuMytOTh BHYTpIllIHbOAPTEPiaIbHUIT KOHTPACT
JIJIT KapAioJIOTIYHMX MPOILEAYP 3a JOIIOMOTOIO TIepeBipeHUX iH-
CTPYMEHTIB.

IIpaktnunuii myHKT 4.4.1.2. BHyTpillHhOBEHHE BBEACHHS
PEHTIeHOKOHTPACTHMX 3aC00iB MOXXHA IIPOBOIUTH BidIIOBiTHO
10 KOHCEHCYCHUX 3asIB PaliojOriyHMUX ToBapucTB B oci6 3 [YH
a6o IIK® < 60 mu/xB Ha 1,73 M? (XXH 3a—5), gKi MpoXoasTh
MJIAaHOBE OOCTEXEHHS.

4.4.2. KoHTpacTHi pe4oBUHM, 10 MiCTATb Ia0JIiHii

IMpaktnunuii myHKT 4.4.2.1. Ocobam i3 IIKD < 30 mu/xB
Ha 1,73 M? (XXH 4-5), skuM NoTpiOHi KOHTPACTHI PEYOBUHH,
IO MICTITh TagoJiHiil, 6aXkaHO 3ampOIIOHYBATHM KOHTPACTHI
pevyoBUHU Ha ocHOBI raposinito rpynu I i [T AMepukaHcbkoro
KOJIEIKY paioyorii.

Po3AiA 5. ONTUMAOABHI MOAEAI AOTASIAY
5.1. HanpasaeHHSs1 A0 cneLiaAi30BAHUX CAYX6
AiKYBAHHSI HUPOK

IIpaxktuunuii nyHkT 5.1.1. Hanpasnsiite nopociux i3 XXH
JIO cIielliai3oBaHuX CIy0 JiKyBaHHSI HUPOK 3a OOCTaBUH, Te-
pesiueHux Ha puc. 48.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipkysanus

IMpakTtuynumii myHkT 5.1.2. Hanpapnsiite aiteii i migiTKiB 10
crieriali3oBaHuX CIIyK0 JIiKyBaHHSI HUPOK y TaKMX BUITaIKAX:

— CAK 30 wmr/r (3 mr/mmonb) abo CBK 200 wmr/r
(20 Mr/mmonb) abo Oinblie, TiATBEpIXKEHE MOBTOPHUM TiEp-
M 3pa3KOM PaHKOBOI Cedi, 110 3i0paHuit MpaBWILHO i HE i
yac MEHCTpyallii;

— CTilika remaTypis;

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 AKI 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 III 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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— Oynb-siKe criiike 3HMxkeHHs pIITK®;

— TIiMepTOHis;

— 00CTpyKIIis BIITOKY HUPOK a00 aHOMaJlii HUPOK i cevo-
BUBIIHUX IUISIXiB;

— Bigoma a6o mimo3pioBana XXH a6o

— peunarMBHA iHGEKIis] CEYOBUBITHUX IISIXiB.

5.2. Cumnromu XXH

5.2.1. ITommpeHicTs i TAKKICTh CUMIITOMIB

[Hemac pexomendauiii i npaxmuunux momenmis|

5.2.2. Inentudikamnis Ta oniHKa CHMIITOMIB

IIpaktuynuii myHkT 5.2.2.1. 3anuTyiiTe B ocCi0 i3 mporpe-
cyrouoro XXH mpo ypemiuHi cuMnToMu (HampuKiam, 3HUKEH-
HSI afieTUTY, HYJOTY i piBeHb BTOMU/MJISIBOCTI) ITiJT 4aC KOXKHOI
KOHCYJIbTallii, BAKOPUCTOBYIOUM CTaHAAPTU30BaHUIA BajliioBa-
HUM iIHCTPYMEHT OLIIHKM YPEMIYHUX CUMIITOMIB.

5.2.3. JIikyBaHHS THIIOBUX CHMITOMIB B 0ci0 i3 XXH

IMpaktnunumii nmyHkT 5.2.3.1. BukopucroByiite crparerii
YIpaBJliHHS, 3aCHOBaHi Ha (haKTUYHUX JAaHUX, 1100 JTOTMOMOT-
™M JoaaM ao6pe xut 3 XXH i mokpalinT SIKiCTb XXKUTTS,
OB’ sI3aHy 31 3MOPOB’SIM.

IIpaxktrunumii myHkT 5.2.3.2. JIBivi Ha piKk mmepeBipsiiTe ocio
i3 XXH 4-5, Bikom mnoHaa 65 pokiB, 3 BiacTaBaHHSIM pPOCTY
(remiaTpis) a00 TaKUMU CUMIITOMaMU, SIK MUMOBiJIbHA BTpaTa
Baru, cja0KicTh a00 MOraHuii areTuT, Ha IpeaMeT HeaoiTaHHs
3a IOTIOMOTIOI0 BajliIOBAHOTO iHCTPYMEHTY OLIiHKM.

[MpaktruHuii myHKT 5.2.3.3. 3abe3neuTe JOCTYITHICTh BiANO-
BiIHOT MEAMYHOI AIETOJIOTIYHOI Teparlii IJ1s1 0ci0 3 03HaKaMu He-
JOIMAaHHs, B iIieati i HaTJISIIOM HUPKOBUX AiETOJIOTIB a00 akpe-
JIMTOBAHUX MOCTAYAJIbHUKIB JIETOJIOTIB, SIKIIIO BOHU HETOCTYIIHI.

5.3. KomnaekcHa A0OnMomMora B KOMQHA

IIpaktnunuii myHKT 5.3.1. 3a0e3medre DOCTYIT IO MYJIBTH-
IACIUIUIIHAPHOI KOMaHI1, OPiEHTOBAHOI Ha IALliEHTA, 110 CKJIa-
JAETbCSA 3 MOIETUYHOTO KOHCYJIBTYBaHHS, MPU3HAYEHHS JKiB,
OCBiTU Ta KOHCYJIBTYBaHHS 1110710 pidHUX MeToniB H3T, BapiaHTiB
TpaHCIUIaHTallil, XipypriYHOro AOCTYIY A0 Jiali3y, a TAKOX €T~
HOI, TICUXOJIOTIYHOI Ta COLiaJIbHO1 JoMToMoru ocodam i3 XXH.

[MpaktuuHuii myHkT 5.3.2. OCBIiTHi Mporpamu, siKi Takox
3aJIlyyaloTh MapTHEPIB 3 JOMJISILY, Ie 1Ie BKa3aHO, BaXJIUBI IS
CMPUSTHHS MOiH(MOPMOBaHUM, aKTUBHUM JIto1sM i3 XXH.

IMpaktnununii myHKT 5.3.3. Po3misiHbTe BUKOPUCTAHHST TEX-
HOJIOTiii TeJIeMeIUIIMHU, BKJIIOUHO 3 BeO-10aTKaMu, MOOiIb-
HUMU TOJaTKaMU, BipTyaJIbHUM BiIBiTyBaHHSIM i IIPUCTPOSIMHU,
SIKi HOCATD, 711 HAIAaHHST OCBITH 1 JOTJISITY.

Oco0.11Bi MipKyBaHHS

Ilediampuuni mipxkyseanus

5.3.1. Ilepexin Bia nemiaTpuIHOro AOIJISALY A0 JOPOCJIOTO

5.3.1.1. IleniaTpuuni npoBaiinepu

[Mpaktnynuit myHkT 5.3.1.1.1. ToryiiTe mimmiTkiB Ta ixHi
ciM’1 10 TIepexoy 10 OTliK1, OPiEHTOBAHOI Ha IOPOCIINX, TOYH-
Hatouu 3 11—14 pokiB, BUKOPUCTOBYIOUM KOHTPOJIbHI CITMCKU
JIJIS. OLIIHKY TOTOBHOCTI Ta MiATOTOBKM KEPiBHUIITBA, a TAKOX
MPOBOMSYN YACTUHY KOXKHOTIO BiIBimyBaHHSI 6€3 IIPUCYTHOCTI
0aTbKiB/0OMiKyHIB (puc. 55).

IIpaktnunwmii myskT 5.3.1.1.2. Hamaiite BuuepnHuii MICh-
MOBHUI MiACYMOK Ilepenadi, a B igeali — YyCHy Ilepeaady I10-
cTavyaabHUKaM MEIUYHMX MOCIYT, SIKi MPUMAalOTh, 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€I0 BilIOBIIHOIO MEIMYHOIO iHDopMalli€lo, a TaKoXK iHGpOop-
Malli€lo Mpo KOTHITMBHI 3Mi0HOCTi MOJIOIOI JIOAUHU Ta COLLi-
aJbHY MiATPUMKY (puc. 55).

[Mpaktuunuii myHkT 5.3.1.1.3. Tlepenauya mosnoaux jawoaei
JTO JOTJISIIY 3a JOPOCTUMMU TTil Yac MeIMYIHOI Ta COIliaJIbHOI CTa-
OIJTBHOCTI, SIKIIIO 1€ MOXJIMBO.

5.3.1.2. JlopocJi npoBaiinepu

IIpaktrnuawmii myskT 5.3.1.2.1. Buznaru, 1mo Mool oamn
BikoM 10 25 pokiB i3 XXH € yHiKaJIbHOIO MOITYJISIIEIO 3 BUCO-
KMM PU3UKOM HECHPUSITIMBUX HACTIIKIB, MPUHAXMHI YaCTKO-
BO 4yepe3 (i3iogoriyHe HEMOBHE J03PiBaHHS MO3KY.

IIpakTuunuii myHkT 5.3.1.2.2. 3a0x0uyiiTe MOJIOIMX JIIOAEH
Heo(iliiiHO BiBiAyBaTH KIIiHIKY IS AOPOCIMX, KyIU X mepe-
BEIYyTh, 10 TIEPIIOTro nmpuitomy (puc. 55).

[MpaktuuHuii myHkr 5.3.1.2.3. O1iiHoBaTH MOJOIUX OCiO
i3 XXH yacrime, HiX 0ci0 MOXWJIOTO BiKY 3 TaKOIO X CTaIi€l0
XXH, i 3a 3romoio MOJIOIOI JIIOAWHU 3aJlydaTH OMiKYHIiB abo
OIM3BKUX 0CiO MOJIOIOT JIFIUHU 0 JOTJISIAY 3a Heto, puHaki-
MHi B mepii 1—3 poku miciisi TepeBeieHHs 3 TeniaTpuyHol
cIryxk0u (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 po nepepaui
Mepexig
MNegjatpunyHa gonomora
— MouuHaiite paHo (11-14 pokiB)

— BuKOpUCTOBY#ATE KOHTPOJIbHI CICKM ANs
OLHKM FOTOBHOCTI i KepiBHULITBA NiAroToB-
KoK

— [MpoBofbTE 3 MONOAOIO NOANHOIO HAOAMH-
Ui xoua 6 YacTUHy KOXHOrO BifBigyBaHHs!

— [eTarnbHe nucsMoBe
pestome Ta ycHa nepepava
iHhopmaLlii, BKIKOYHO 3
KOFHITUBHUMMU 3i6HOCTS-
MM i couianbHOK NigTpUM-
Koo

lepepay4a — konm cTabinbHi

— [Mopanblue cnocTepexeHHs nicns nepeseaeHHs

NigroToBka fo perynsipHoro Aornsay 3a AopocnmmMu

— [o3B0nu1TM MONIOAMM OCO6aM BifBioyBaTV KNiHiKy nepeq
nepeBefeHHAM

— Bun3Hatu, Wo «CTaHOBMIEHHA JOPOCNOCTi» — Lie nepiog
BICOKOr0 PU3WKY HECTIPUATIIMBUX HACTIIAKIB

— Monopgux opocnmx ornsaganTe YacTille, HiX AITHIX
Noaen 3 Tiew X ctagiero XXH

— 3anpoLuyiiTe 0cib, siki 3niACHIOTL AOrNAA, 260 HLLMX
3HauyLLMX 0Ci6 Npv BiABigyBaHHI NavjieHTa 3 LO3BOJY nawi-
€HTa

Mepexig

CninbHUi pornsag 3a AitbMy 1 JOPOCIIMMM Perynsapxui
a6o nornsg
LOrnsA 3a MOMOAMMY AOPOCAMMU 3a JOpOCANM

cognitive ability and
social support

« Follow-up after transfer

Bik (poku)
PucyHok 55. lpovyec nepexoRy sig negiaTpuyHoi gornomoru 4o AornoMoru JOpPOoCsIMM NMpu XPOHiYHiN 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 (11-14 yr) 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” s a period of
atleast part of each visit E high risk for adverse outcomes
I . i
. Comprehensive written - Sgehemerglng adufltcs '?E)ore frequently than older adults
summary and verbal G Wit sdme stage o
X . S « Include caregivers or significant others in patient visits,
handover, including =

with permission of patient

20 21 22 23 24 25 26

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, HEBPOSOriYHi 03HAKM Ta CUMMITOMM,
noB’A3aHi 3 ypemieto, NnepmkapauToM, aHOPEKCIEI, PE3UCTEHTHUMMN KMCIOTHO-€NEKTPOMITHUMW MOPYLLUEHHAMMW, CTiln-
KUM cBEepOeXeM, CEPO3UTOM i KUCTOTHO-OCHOBHUMM ab0 eNeKTPOMITHAMMN MNOPYLLUEHHAMN)

HespaTHiCTb KOHTpONtoBaTW BOMEMIiYHUI cTaTyc abo apTepianbHUi TUCK

[Mporpecytoye NoripLUeHHs XapyoBOro CTaTycy, CTiIIKe [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 rnoyarKy Aianisy

IMpaktuunuii nyHKT 5.4.1. Po3noyaru niajiz Ha OCHOBI Cy-
KYIHO1 OLlIHKY CUMITOMIB, O3HAK, SIKOCTi XXUTTs, yIIO100aHb,
piBHs1 LILIK® i mabopaTopHUX BiIXWICHb.

[Mpaktnynuit nyHKT 5.4.2. Po3mnouHiTh nianis, Ko
OYeBHHA OjHA ab0 Oilbllle 3 HaBENEHUX HMXKYE CUTYyaIliit
(Tabm. 41). Lle yacro, ane He 3aBXIM BiOYBA€ETHCS B Miara3oHi
HIK® Bix 5 no 10 mi/xB Ha 1,73 M2

IIpaxkTrunuii myHKT 5.4.3. Po3rIsiHBETe MOXKJIUBICTD IUIAHY -
BaHHS MTPEBEHTUBHOI TpaHCIUIAHTAIlil HUPKM i/a00 JOCTYITY 10
nianizy B qopociux, sikino HIK® cranosuts < 15—20 mi1/XB Ha
1,73 m? a6o pusux H3T > 40 % ripotsirom 2 pokiB.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipxysanns

[Mpaktnynuit myHKT 5.4.4. YV piteil, okpiM MokaszaHb 110
nianizy aJist 1opocaux, mokaszaHHsm st moyatky H3T e Heno-
CTaTHIil picT, HE3BaXKar0uu Ha ONITUMi30BaHE XapuyBaHHsI, TOP-
MOH POCTY i MEIMKAaMEHTO3HE JIiKyBaHHSI.

IIpaktnunuit mmyHkt 5.4.5. [lpoBoguTu TIIpeBEeHTUBHY
TpaHCIUIaHTAIlil0 HUPKU Bill KUBOTO ab0 MOMEPJIOro JOHOpa
SIK JIIKyBaHHSI BUOODPY IS JiTel, Y IKUX € O3HAKU MPOTpecy-
touoi Ta HeobopoTHOI XXH. pIIIK®, npwu sikiii cJiig mpoBoan-
TU NPEeBEHTUBHY TpaHCIUIaHTAllilo, 3aJieXXaTUMe Bif OaraTbox
(aKTOopiB, BKJIIOYHO 3 BiKOM i pO3MipOM IUTHWHU Ta IIBUIKICTIO
nporpecyBaHHsS HUPKOBOI HENOCTAaTHOCTI, ajie 3a3BUYail cTa-
HoBuTHME 5—15 Mi1/xB Ha 1,73 M2,

5.5. Crpyktypa ra npouec niaTpUMyro4or
Teparii i KOMMNAEKCHOro KOHCepBATUBHOIO
AiKYBAQHHSI

IIpakTuunuii myHkT 5.5.1. IndopmyBaTu oci6 i3 XXH mpo
BapianTy H3T i KoMIIEKCHOT0 KOHCEpBAaTUBHOTIO JIiKyBaHHSI.

IIpaxktrunuii myHKT 5.5.2. [ligTpuMyliTe KOMILUIEKCHE KOH-
cepBaTHUBHE JIIKYBaHHS SIK BapiaHT [JIs OCi0, sIKi BUPILIWIN He
nponosxyBatu H3T.

IIpakTuunuii nyHkT 5.5.3. HagaHHs mocTymy 0 pecypcis,
SIKi JO3BOJISIIOTh 3AiMCHIOBATM PO3LIMPEHE IUIaHYBaHHS M10-
MISIAY 1715 0CiO, SIKi BUBHAIOTh MOTPEeOyY B AOIJISIII HANIPUKiHIL
JKUTTSI, BKJIIFOUHO 3 TUMM 0CO0aMU, SIKi OJCPXKYIOTh KOMITJIEK-
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 m2.

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

Mepeknap: k.m.H. M.[. IaHoBa; pegakuisi: npoch. A.4. IBaHos W
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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 anastomaosis, 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,

RENAL VEIN HILUM

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-
achiY. 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

Figure 2. Renal vein Doppler

Figure 3. Anastomotic site Doppler

Vol. 13, No. 2, 2024

http://kidneys.zaslavsky.com.ua 173



KAiHiyHe cnocTtepexeHHs / Clinical Observation

this surgical approach in preserving renal function and miti-
gating the progression of chronic kidney disease in similar
patient populations.
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BMKOPUCTAHHS OBTOAOTYHOrO BEHO3HOIO TPAHCMAQHTATA MiA YOC TPAHCMNACGHTALLT HAPKM BiA XXUBOrO AOHOPA
(KAIHIYHWI BUNOAOK)

Pe3iome. TpancnnanTalis HUPKY € METOIOM BUGODY MIPU JIiKY-
BaHHI TepMiHaJIbHOI HUPKOBOI HETOCTATHOCTI, a CYIMHHI YCKJIa/l-
HEHHSI € BaXJIMBOIO MPUYMHOIO AUCGhYHKINI TpaHCIUIAaHTaTa.
Xoua 3a1j1s 3a0€3MeueHHs] MaKCUMaJIbHO1 e(heKTUBHOCTI CYIMH-
HOTO0 aHAaCTOMO3Y BMKOPHUCTOBYETbCS O€371i4 XipypriYyHUX METO-
NiB, aBTOJIOTiYHA TPAHCTUIAHTALLIS ITiAITKiPHOI BEHU 3aJIMIIIAETHCS
MEHIII BUBYEHUM ITiAXOAOM [0 TpaHCIUIAHTAllii HUPKU. XPOHiu-
Ha XBOpoOa HUPOK 4YacTO CYMPOBOXKYEThCS YCKIAJAHEHHSIMU,
MOB’SI3aHUMM 3 TOPYIICHHSIM Tepdy3ii, 110 moTpedye BTpydJaH-
HS 71T TIOKPAIIeHHST TIPUTOKY KPOBi 0 HUPOK. Y 1Iiit poOOTi MU
MPEACTaBISIEMO KITiHIYHUI BUTIAAOK, 1110 IOKJIATHO OTTUCYE BUKO-

PHUCTAaHHS aBTOJIOTIYHOTO MiLIKiPHOTO TPaHCIUIAHTATa JIsl CTBO-
pPEHHSI aHACTOMO3Y MixX HUPKOBOIO BEHOIO Ta 30BHIITHBOIO KITY-
0OBOIO BEHOIO B Malli€HTa 3 XPOHIYHOIO XBOPOOOIO HUPOK, SIKUIA
3HAXOJAUTHCS Ha MiATPUMYIOUYOMY TeMOJiali3i ABivi Ha TUXKIEHb.
Lleit BuMagoK BKa3zye Ha MOTEHILHI Ta MEPCNEKTUBHI MepeBaru
BUKOPUCTAHHS aBTOJIOTIYHOTO TIIIKiPHOTO TPpaHCTUIAHTATA TIPU
CKJIATHUX PEKOHCTPYKIIisIX HUPKOBUX BEH Y TAIII€HTIB i3 XpOHiu-
HO0 XBOPOOOIO HUPOK.

Kii0490Bi cioBa: xponiuna xBopo6a HMpPOK; TpaHCILUIAHTALLis
HUPKU; TPAHCIUTAHTAILiSI HUPKY Bill KUBOTO IOHOPA; aBTOJIOTiYHA
BEHa
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