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MonoxxeHHs

Monitnka

PekomeHpaLis moxe
6yTn ouiHeHa §K Ta, Lo
npeTeHAye Ha Po3pPoOKy

KepiBHULUTBA, abo sIK CTaH-
OapTHUIA 3axig

KniHiyner

BinbLwicTb naujeHTiB
NOBWHHI OTPUMAaTUN PEKO-
MeHOoBaHe NiKyBaHHA

MauieHT

BinbLuicTe Ntofent y saLlin
cutyalii 6axanu 6 peko-
MeHOOBaHe NiKyBaHHs,
nvwe Mana 4yacTka 6
BiAMOBWMaCh

PiBeHb pekomeHpgauii

PiBeHb 1
«Mu pekomeHOyeMO»

PiBeHb 2
«Mw nponoHyemo»

BinbLicte nogen y satuin
cuTyalii 6axanu 6 peko-
MeHJO0BaHe NiKyBaHHS,
6arato xTo 6 BigMOBUBCS

PisHi gii nigxogsaTb pi3HUM
navieHtam. KoxeH naujieHt
notpebye Jonomoru B
NPUAHATTI PiLLEHHN LWoao0

PekomeHpauis, MMOBIpHO,
BMMaratume CyTTEBUX
nebéaris i yqacrTi
3auikaBfieHMX CTOpPIH oo

TakKTUKW, BigNoBigHOI Jo
ynopo6aHb Ta uinen

OCTaTO4HOro BU3Ha4eHHA

* JlomaTkoBa KaTeTopist «He KIacu(piKy€eThCsl» BUKOPUCTOBYETHCS, SIK TIPABUJIO, JIJIsT HATAHHS BKa3iBKW HAa OCHO-
Bi 30POBOTO MTy3/1y 00 KOJIM TeMa He J03BOJISIE HAJIEXKHUM YMHOM 3aCTOCOBYBATH JIOKA3H.

Haii6inbi nommpeHMME NMpUKIanaMu € peKOMEH AL 111010 iHTepBaIiB MOHITOPUHTY, KOHCYJIbTYBaHHS Ta Ha-
MpaBJIeHHS 0 iHIIMX KJIiHIYHUX (paxiBLiB. HerpamyitoBaHi peKoMeHaalii, IK mpaBujIo, MUIIYThCS Y BUTJISIAI ITPO-
CTUX IEKJIapaTUBHUX TBEPIKEHb, ajie¢ BOHU HE MOBUHHI TIYMAaYyUTUCS K OUTBII BUMpaBAaHI PeKOMEHMALIil, HixX

pekomeHaauii piBHs 1 ado 2.

OuiHka fKicTb poka3sy 3Ha4eHHs
A Bucoka Mwu BneBHeHi, L0 cripaBXHi epekT
HabNKEHNIA 0O OYiKyBaHOro
B MomipHa CnpaBxHil edpekT, MMOBIPHO,
6NN3bKMIA [O OYHIKYBaHOro, arne MoXxe
Bifpi3HATUCS
C Husbka CnipaBxHi ethekT MOXe CyTTEBO
BIPI3HATUCSA Bif OYiKyBaHOro
D yxe Hu3bka OuiHka edbekTy gyxe HenesHa 1
4acTo ganeka Bifl iCTUHMU

Tom 6, N2 3, 2017

http://kidneys.zaslavsky.com.ua

149



HacrtaHoBu / Guidelines

Pesiome pekomeHaauin KDIGO 2017
3 XXH-MKP

YacruHa 3.1. AiarHoctnka XXH-MKP: 6ioximidHi
BIiAXUAEHHS

3.1.1. PexoMeHIyeEMO KOHTPOJIIOBATH PiBEHb KaJbILilO,
docdaris, I1TT Ta akTuBHOCTI Jy)HO1 (hoctaTazu B cu-
poBartii KpoBi, mounHaioun 3 3a cramii XXH (1C). ¥V mi-
Teil MPOIIOHYEMO TaKMil MOHITOPMHT ITOYMHATH 3 2-1 cTamdil
XXH (2D).

3.1.2. Y manienTiB i3 XXH 3a-5]1 craxiii moLiibHO BCeTa-
HOBJIIOBaTU YacTOTY BU3HAYEHHS PiBHS CHUPOBATKOBOTO
Kanblito, ¢pocdartiB Ta I1TI 3a HAIBHICTIO i1 BEIMYMHOIO
BiIXWJIEHb, a TAKOX IIBUAKICTIO TTporpecyBaHHst XXH (He
KJacugikyeTbes). JoLibHI iHTEpBaJu MOHITOPUHTY:

— npu XXH 3a-3b cranmiii: 1 cupoBaTKOBUX PiBHIiB
KasbLio Ta hocdopy — KoxHi 6—12 micsauis; masa ITTT —
BUXOMASYM 3 0a30BOTO PiBHA Ta mporpecyBaHHs XXH;

— nipu XXH 4-i cranii: a1 cMpoBaTKOBUX PiBHIB KaJlb-
wiro ta pochopy — KoxHi 3—6 micsuis; mst [ITT — koxHi
6—12 micauis. IIpu XXH 5-1 craaii, Bkiouatoun 5/1: ms
CHUPOBATKOBMX PiBHIB Kajbllito Ta hochopy — KoxHi 1—3
micsi; ms ITT — koxHi 3—6 Micsiiis;

— nipu XXH 4—5]1 cramiii: njist ak THBHOCTI JTy>KHO1 (hoc-
¢ata3y — KoxHi 12 Mics11iB a00 yacTillle 3a HagBHOCTI i~
utieHoro [1TT (nuB. yactuny 3.2);

— vy namieHTiB i3 XXH, gki oTpuMyIoTh JiKyBaHHS
XXH-MKP a60 B sikux BcTaHOBJIEHI Oi0OXiMiYHi BiIXuiIeH-
Hsl, TOLIJbHO 30iJbIIMTHA YaCTOTY BUMIipIOBaHb IJIs MOHi-
TOPUHTY TeHAEHLii PO3BUTKY Ta €(PEKTUBHOCTI JTiKyBaHHS
1 moGiuYHUX epeKTiB (He KIacupikyeThes).

3.1.3. ¥ nauienrtiB i3 XXH 3a-5]1 ctamiii mpornoHyeMo
BuMiptoBaHHS piBHA 25(OH)D (kanbuupaiony), MOBTOpHE
TECTYBaHHsI BU3HAYAETHCS TOTIEPEIHIMU 3HAYEHHSIMU Ta
tepaneBTHYHUMEU BTpydanHsmu (2C). [Ipomonyemo mipo-
BOJUTU KOPEKILito AedilnTy Ta HEAOCTATHOCTI BiTamiHy D
3a IOMOMOT OO CTPATETIil JIKyBaHHS, PEKOMEHIOBAHUX LTS
3arajgbHOro HacesneHHs (2C).

3.1.4. Y mauienris i3 XXH 3a-5/1 pekomeHIyeEMO TTpriiMa-
TU TepareBTUYHI PillIeHHSI HA OCHOBI 3araJlbHUX TEHACHLII, a
He Ha MiJICTaBi €EIMHOIO Ja00PATOPHOIo MOKAa3HUKA, 3 ypaxy-
BaHHSM YCiX TOCTynmHUX c11oco0iB oiHK XXH-MKP (1C).

3.1.5. V manienTiB i3 XXH 3a-5/1 npornoHyeMo, 1100
IHAMBiyaJabHi 3HAYEHHSI KaJbllilo Ta (pochopy CUpOBATKU
KPOBI OLIiHIOBAJIMCS PA30M 3 METOI BU3ZHAUEHHS KJTiHIYHO-
Io IiaX0ay, a He SIK MaTeMaThuYyHa KOHCTPYKIList MHOXEHHS
docdary it kanbuito (Ca x P) (2D).

3.1.6. PekoMeHayeMO,11100 Y pe3ysibTaTax JgabopaTop-
HUX JocaimkeHpb nauieHTiB i3 XXH 3a-5/1 craniii KiiHiuHI
Jlabopatopii iHGopMyBasIM JiKytouoro Jikapst mpo ¢dak-
TUYHUUA METON KJIIHIYHOTO aHali3y i mpo Oyab-sKi 3MiHU
METOZIB, Kepesl MaTepiany (Ira3Mu abo CMpOBaTKU) abo
TeXHIYHUX XapaKTePUCTUK JJIs1 MOJIETIIEHHS BiAMOBiAHOT
iHTeprpeTailii 6ioxiMmivHnx gaHux (1B).

YacmmHa 3.2. AiarHoctuka XXH-MKP: kictku

3.2.1. Y nmamienTiB i3 XXH 51 craxii 3 HassBHO10 XXH-
MKP i/abo pusuk-gakTopaMu 0CTEOIOPO3y IMIPOIIOHYEMO
MPOBOAUTHU TECTYBAHHS Ha IIUIbHICTh KiCTOK JJISI OLIHKK

Summary of KDIGO CKD-MBD
recommendations

Chapter 3.1: Diagnosis of CKD-MBD:
biochemical abnormalities

3.1.1: We recommend monitoring serum levels of
calcium, phosphate, PTH, and alkaline phosphatase
activity beginning in CKD G3a (1C). In children, we
suggest such monitoring beginning in CKD G2 (2D).

3.1.2: In patients with CKD G3a—G5D, it is rea-
sonable to base the frequency of monitoring serum
calcium, phosphate, and PTH on the presence and
magnitude of abnormalities, and the rate of progres-
sion of CKD (Not Graded). Reasonable monitoring
intervals would be:

— In CKD G3a—G3b: for serum calcium and
phosphate, every 6—12 months; and for PTH, based
on baseline level and CKD progression.

— In CKD G4: for serum calcium and phosphate,
every 3—6 months; and for PTH, every 6—12 months.
In CKD G5, including G5D: for serum calcium and
phosphate, every 1—3 months; and for PTH, every
3—6 months.

— In CKD G4—-G5D: for alkaline phosphatase
activity, every 12 months, or more frequently in the
presence of elevated PTH (see Chapter 3.2).

— In CKD patients receiving treatments for
CKD-MBD, or in whom biochemical abnormalities
are identified, it is reasonable to increase the frequen-
cy of measurements to monitor for trends and treat-
ment efficacy and side effects (Not Graded).

3.1.3: In patients with CKD G3a—G5D, we sug-
gest that 25(OH)D (calcidiol) levels might be mea-
sured, and repeated testing determined by baseline
values and therapeutic interventions (2C). We sug-
gest that vitamin D deficiency and insufficiency be
corrected using treatment strategies recommended
for the general population (2C).

3.1.4: In patients with CKD G3a—G5D, we re-
commend that therapeutic decisions be based on trends
rather than on a single laboratory value, taking into ac-
count all available CKD-MBD assessments (1C).

3.1.5: In patients with CKD G3a—G5D, we sug-
gest that individual values of serum calcium and
phosphate, evaluated together, be used to guide clini-
cal practice rather than the mathematical construct
of calcium-phosphate product (Ca x P) (2D).

3.1.6: In reports of laboratory tests for patients
with CKD G3a—G5D, we recommend that clini-
cal laboratories inform clinicians of the actual assay
method in use and report any change in methods,
sample source (plasma or serum), or handling speci-
fications to facilitate the appropriate interpretation of
biochemistry data (1B).

Chapter 3.2: Diagnosis of CKD-MBD: bone
3.2.1: In patients with CKD G3a—G5D with

evidence of CKD-MBD and/or risk factors for os-

teoporosis, we suggest BMD testing to assess frac-

150

[MOYKM, p-ISSN 2307-1257, e-ISSN 2307-1265

Tom 6, N2 3, 2017



HacraHoBu / Guidelines

PM3MKY IepeoMiB, SIKIIIO OTPUMAaHi pe3yJbTaTU BILIMBa-
TUMYTb Ha MOJAJIbIY JIiIKYyBaJIbHY TaKTUKY (2B).

3.2.2. ¥ mauienTiB i3 XXH 3a-5]1 cTagiii 1oLiJIbHO Mpo-
BOJUTH OIOICi0 KiCTKH, SIKILO AaHi PO TUIT HUPKOBOI OC-
TeoauCcTpo(dii BIUIMBATUMYTh Ha PillleHHST LIOAO IMOJAAJb-
IIIOTO JIIKYyBaHHS (He KJTacUDIiKyeThCS).

3.2.3. ¥V nauienTiB i3 XXH 3a-5]/1 craniii mpormoHyeMo
BUMiptoBaHHS cupoBaTkoBoro [1TT abo KicTKoBOiI crienu-
(iunoi myxHOi hocdarazu 17151 OLIHKY ypakeHHS KiCTOK,
OCKIJIbKM Ay>K€ BUCOKi a00 HU3bKi MTOKa3HUKU Tepeadaya-
IOTh MOPYIIEHHS METa00JIi3My KiCTKOBOI1 TKaHUHU (2B).

3.2.4. Y nanienTtiB 3 XXH 3a-5]/1 crazmiii mponoHyeMo
PYTMHHO HE BUMIpIOBATU JepPUBATH MeTa0O0JIi3My KiCTKO-
BOI TKAHMHU — MapKepu CUHTE3y KojareHy (HanmpukiIa,
C-KiHLEeBUI MPONENTU I MPOKOJAareHy IMepiioro TUIy) Ta
loro moxigHi (HarpuKkiaa, MepexpecHo MOB’I3aHUIA TeJl0-
MeNnTU KojareHy Mepiioro TUIy, MepexpecHi JJaHKu, Ii-
PUAMHOIH, Ae30KcumipuanHoi) (2C).

3.2.5. Pexomennyemo nitsam i3 XXH 2—5]1 craziii mpo-
BOJIWUTH BUMIipIOBAaHHS JOBXKXWHU TiJla IIOHAaMEHIIIE IIO-
KBapTaJbHO, miTaM 3 XXH 2—5]1 cramiit omiHKa JiHiitHOTO
pPOCTY ITOBUHHA MTPOBOIUTUCH TTPUHANMHI 1IIOPOKY (1B).

YacruHa 3.3. AiarHoctuka XXH-MKP: BaCKyAsipHQ
Kanbuymnikauis

3.3.1. Mauientram i3 XXH 3a-5/ cramiii mpomoHye-
MO 3aCTOCOBYBAaTM JiaTepajibHy aOdOMiHaJIbHY DPEHTIe-
Horpagio s BUSIBIEHHSI HasIBHOCTI a00 BiJCYTHOCTI
Kanbludikalii cynruH, exokapaiorpaMa Moxe BUKOpPUC-
TOBYBAaTUCh JJIs BUSIBJIEHHSI HassBHOCTI ab0O BiICYTHOCTI
Kajgpiudikallii KianaHa sk ajJbTepHaTUBa KOMIT IOTepHilt
Tomorpadii (2C).

3.3.2. IIpomonyemo mamieHTiB i3 XXH 3a-5]1 cramiit i
BCTaHOBJICHOIO KaJIbIM(iKAaIIi€I0 CyIrH a00 KJIaraHiB po3-
TJISIIATHU K TUX, 110 MaIOTh HAMBUILWI CEPLIEBO-CYAUHHUNA
pusuk (2A). JlomiibHO BUKOPMCTOBYBaTU 1110 iH(oOpMa-
110 JUIST BU3HAUEHHSI MOJAJIbIIOI TAKTUKM BEAECHHS OCi0 3
XXH-MKP (He oniHeHO).

YactmHa 4.1. AikysaHHs XXH-MKP, cnpsimoBaHe
HQ 3HU)KEHHSI BACOKOIO PiBHS1 pocparemii
A NIATPUMQHHSI KAAbLIEMIT

4.1.1. Y mauientiB 3 XXH 3a-5]1 cramiif JiKyBaHHS
XXH-MKP noBuHHO 6a3yBaTtucs Ha cepiiHOMY OIlliHIO-
BaHHi piBHA pocdopy, kanbiio i [1TI, 1i pe3yasraTu aHa-
JIi3yIOThCSI pa3oM (HeE OLIIHEHO).

4.1.2. Y mauienriB i3 XXH 3a-5]/1 cragiii mponoHyemMo
3HUKEHHS IMiIBUILIEHOTO PiBHS (pochopy 10 HOPMAJIBHOTO
piBH# Aiana3oHy 3HaueHb (2C).

4.1.3. Y nopocaux nmauieHtiB i3 XXH 3a-5]/1 crapiii mpo-
MoHyeMO yHUKaTH rinepkanbuiemii (2C). V nireit i3 XXH
3a-5/1 cTaniii mpoOMOHYEMO IMiATPUMYBATU BMIiCT KaJibllil0 B
CUpPOBATLi KPOBi y BIKOBOMY Aiara3oHi 3HaueHb (2C).

4.1.4. ¥V mauientiB i3 XXH 5/1 cTaaii mpornoHyeMo BU-
KOPUCTOBYBATH Aiali3HY KOHLIEHTPALIil0 KAJIBIIiI0 B MEXaxX
1,25—1,50 mmomb/1 (2,51 3,0 mxr/m) (2C).

4.1.5. Y nauienTiB i3 XXH 3a-5]/1 craniit piteHHs npo
JIIKyBaHHSI 3 METOIO 3HMKEHHS piBHS (ochaTiB MOBUHHI
0asyBaTHCs Ha XxapakTepi hocaremii, BiH Moxe OyTH ITpo-

ture risk if results will impact treatment decisions
(2B).

3.2.2: In patients with CKD G3a—G5D, it is rea-
sonable to perform a bone biopsy if knowledge of the
type of renal osteodystrophy will impact treatment
decisions (Not Graded).

3.2.3: In patients with CKD G3a—G5D, we sug-
gest that measurements of serum PTH or bone-spe-
cific alkaline phosphatase can be used to evaluate
bone disease because markedly high or low values
predict underlying bone turnover (2B).

3.2.4: In patients with CKD G3a—G5D, we
suggest not to routinely measure bone-derived
turnover markers of collagen synthesis (such as
procollagen type I C-terminal propeptide) and
breakdown (such as type I collagen cross-linked
telopeptide, cross-laps, pyridinoline, or deoxypy-
ridinoline) (2C).

3.2.5: We recommend that infants with CKD
G2—G5D have their length measured at least quar-
terly, while children with CKD G2—G5D should be
assessed for linear growth at least annually (1B).

Chapter 3.3: Diagnosis of CKD-MBD: vascular
calcification

3.3.1: In patients with CKD G3a—G5D, we sug-
gest that a lateral abdominal radiograph can be used
to detect the presence or absence of vascular calcifica-
tion, and an echocardiogram can be used to detect the
presence or absence of valvular calcification, as rea-
sonable alternatives to computed tomography-based
imaging (2C).

3.3.2: We suggest that patients with CKD G3a—
G5D with known vascular or valvular calcification
be considered athighest cardiovascular risk (2A). It is
reasonable to use this information to guide the man-
agement of CKD-MBD (Not Graded).

Chapter 4.1: Treatment of CKD-MBD targeted
at lowering high serum phosphate and
maintainingserum calcium

4.1.1: In patients with CKD G3a—G5D, treat-
ments of CKD-MBD should be based on serial as-
sessments of phosphate, calcium, and PTH levels,
considered together (Not Graded).

4.1.2: In patients with CKD G3a—G5D, we sug-
gest lowering elevated phosphate levels toward the
normal range (2C).

4.1.3: In adult patients with CKD G3a—G5D,
we suggest avoiding hypercalcemia (2C). In children
with CKD G3a—G5D, we suggest maintaining serum
calcium in the age-appropriate normal range (2C).

4.1.4: In patients with CKD G5D, we suggest us-
ing a dialysate calcium concentration between 1.25
and 1.50 mmol/I (2.5 and 3.0 mEq/1) (2C).

4.1.5: In patients with CKD G3a—G5D, decisions
about phosphate-lowering treatment should be based
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rpecytodye 3pocTalyuM abo MOCTIHO MiABUILIEHUM (He
KJ1acu@iKy€eThCs).

4.1.6. Y nopocinux nauieHris i3 XXH 3a-5/1 craniii, ki
OTPUMYIOTh (hochaTO3HMKYIOUI MpernapaT, MPOIOHYE-
MO OOMEXUTH A03y KaybliliyMicHUX (hochaTHuxX OiHAEpiB
(2B). V¥ miteit i3 XXH 3a-5]1 cramiit mOLiJTBEHO OOTpYHTYBa-
TH BUOIp JIIKyBaHHS, 1110 3HIKYE hocdaTemito Ha piBHI cu-
POBaTKOBOTO KaJIbIIit0 (He KIacu(iKy€eThCs).

4.1.7. Y nauientin i3 XXH 3a-5]/1 cTamiit peKOMEeHIyEMO
YHUKATU JOBrOTPUBAJIOIO 3aCTOCYBAaHHS allOMiHiBMic-
HuX ¢ocdaTHUX OiHIepiB, a B mauieHTiB i3 XXH 5/1 — yHu-
KaTU KOHTaMiHaLlil aJTIOMiHiIO B Jiaji3aTi 3 METOO 3aro0i-
raHHs axoMiHieBilt iHTokcukarii (1C).

4.1.8. VY nauienTiB i3 XXH 3a-5]/1 craziii mporoHyemMo
0o0MexXuTH TipuitoM (ocdary B XapuyBaHHi MPH JIiIKyBaHHi
rinepgocdaremii sIK caMOCTiiHUI 3axig a00 B MOEIHAHHI
3 iHIIMM JiKyBaHHAM (2D). loisibHO BU3HAYaTH IKepesia
docdary (Hanmpukaa, TBAPUHHI, pOCIMHHI, T00aBKM) TIpU
MPUITHSTTI JIETUYHUX peKOMeHaallili (He KaacudikyeTbes).

4.1.9. Y mauienTiB i3 XXH 5/ cranii mponoHyeMo mocu-
JIUTU BUIAJIEHHS pocdaTy NuIsIXoM [iaji3y mpu JiKyBaHHI
criiikoi rinepdocdaremii (2C).

YacTtuHa 4.2. NikyBAHHS BiAXUAEHHS PiBHIB IMTI
npu XXH-MKP

4.2.1. ¥ nauienTi i3 XXH 3a-5 cragiii, sIKi He OTpUMYy-
10Th Aiafi3, ontuMaibHuii piBeHb I1TTI moci He BcTaHOB-
nenuit. [Tpore MpormoHyeMo Talli€eHTaM i3 TTPOTrPeCUBHO
3pocTtatounmu piBHsAMU iHTakTHOro IITI abo ¥oro rpa-
HUYHO BUCOKHM PiBHEM IIPOBOIUTH aHaJIi3 OIliHKI MOIM-
(dikawiitHrX (aKTOPiB, 110 BKIFOYAIOTH TirtepdochareMiio,
rinoKasnbliieMito, HaIMipHe CTTIOXXUBaHHS hocdaTiB i HasIB-
Huit gedinut Bitamiay D (2C).

4.2.2. 'Y nmopocnux nauieHTiB 3 XXH 3a-5 cragiii, sgki He
OTPUMYIOTh JIiaJjii3, MPOITOHYEMO He BUKOPUCTOBYBATH PYTHH-
He BXMBaHHS KaJbLUTpioy i aHajoriB BitamiHy D (2C). Jlo-
LITbHO 3ape3epBYBaT BUKOPUCTAHHS KATbLIMTPIONY i aHaJI0-
riB Bitaminy D st manienTiB i3 XXH 4—5-1 craziii i TSKKUM
Ta MPOrpecyroUMM rineprnapaTupeo3oM (He KiacugikyeThes).
V niteit aHaJI0rM KaJbLMTPioy Ta BiTamiHy D MOXYTb po3IJisi-
JATUCh SIK 3aCO0M MINTPUMKHU PiBHS KaJIbLIIEMIl y BiITTOBiTHO-
MYy Billi B HOpMaJIbHOMY Jiiania3oHi (He KJ1acu(iKyeThCs).

4.2.3. Y manienTiB 3 XXH 5/1 crazmii mpomoHyeMO TTif-
TpuMyBaTHu piBeHb iHTakTHOrO [ITT y mpubnusHomy nia-
na30Hi Bix 2 10 9 pasiB BUILIE BiJl BEpXHbOT MeXKi HOPMU I
BiZTTOBiAHOTO pe(pepEeHTHOTO 3HAYEHHS ITPOBEACHOI0 aHa-
nizy (2C). I1ponnonyemo, 1106 rmomitHi 3minu piBus [1TI B
000X HampsIMKax y Mexax LIbOT0 Jiara30Hy CIIOHYKaIu 10
iHiLliloBaHHS 200 3MiHU Teparii JJig YHUKHEHHS mporpe-
CyBaHHS$ 10 PiBHIB M03a MexXaMu 11boTo aianaszony (2C).

4.2.4. 'Y nauientiB i3 XXH 5/1 craxii, 1110 noTpedyoTh
IITT -3HMXYyI0UO1 Tepartii, MPOIMOHYEMO BUKOPUCTOBYBATH
KaJIbIUMIMETUKU, KaJdbLUTPios, ado aHajioru BitamiHy D,
a00 KoMOiHallil0 KaJbLIMMIMETHUKIB i3 KaJIbLIMTPioaoM abo
a”asioroM BitaMiny D (2B).

4.2.5. Y manienTiB i3 XXH 3a-5]/1 cramiit 3 TSOKKUM Ti-
nepnapaTtupeosom (I'TIT), sxi He BimmoBimaroTh HA MEANY-
He a00 (hapMaKoJIOTiYHE JIIKYBaHHSI, TIPOTIOHYEMO TTPOBO-
IWUTH MapaTupeoinekroMimo (2B).

on progressively or persistently elevated serum phos-
phate (Not Graded).

4.1.6: In adult patients with CKD G3a—G5D
receiving phosphate-lowering treatment, we sug-
gest restricting the dose of calcium-based phosphate
binders (2B). In children with CKD G3a—G5D,
it is reasonable to base the choice of phosphate-
lowering treatment on serum calcium levels (Not
Graded).

4.1.7: In patients with CKD G3a—G5D, we rec-
ommend avoiding the long-term use of aluminum-
containing phosphate binders and, in patients with
CKD GS5D, avoiding dialysate aluminum contami-
nation to prevent aluminum intoxication (1C).

4.1.8: In patients with CKD G3a—G5D, we sug-
gest limiting dietary phosphate intake in the treat-
ment of hyperphosphatemia alone or in combina-
tion with other treatments (2D). It is reasonable to
consider phosphate source (e.g., animal, vegetable,
additives) in making dietary recommendations (Not
Graded).

4.1.9: In patients with CKD G5D, we suggest in-
creasing dialytic phosphate removal in the treatment
of persistent hyperphosphatemia (2C).

Chapter 4.2: Treatment of abnormal PTH levels
in CKD-MBD

4.2.1: In patients with CKD G3a—G5 not on di-
alysis, the optimal PTH level is not known. However,
we suggest that patients with levels of intact PTH
progressively rising or persistently above the upper
normal limit for the assay be evaluated for modifiable
factors, including hyperphosphatemia, hypocalce-
mia, high phosphate intake, and vitamin D deficien-
cy (20).

4.2.2: In adult patients with CKD G3a—G5 not
on dialysis, we suggest that calcitriol and vitamin D
analogs not be routinely used (2C). It is reasonable to
reserve the use of calcitriol and vitamin D analogs for
patients with CKD G4—G5 with severe and progres-
sive hyperparathyroidism (Not Graded). In children,
calcitriol and vitamin D analogs may be considered
to maintain serum calcium levels in the age-appro-
priate normal range (Not Graded).

4.2.3: In patients with CKD G5D, we suggest
maintaining iPTH levels in the range of approximate-
ly 2 to 9 times the upper normal limit for the assay
(2C). We suggest that marked changes in PTH levels
in either direction within this range prompt an ini-
tiation or change in therapy to avoid progression to
levels outside of this range (2C).

4.2.4: In patients with CKD G5D requiring PTH-
lowering therapy, we suggest calcimimetics, calcitri-
ol, or vitamin D analogs, or a combination of calci-
mimetics with calcitriol or vitamin D analogs (2B).

4.2.5: In patients with CKD G3a—G5D with se-
vere hyperparathyroidism (HPT) who fail to respond
to medical or pharmacological therapy, we suggest
parathyroidectomy (2B).
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YacrtuHa 4.3. NikyBaHHS KicTok 6icpocpoHaramm,
[HLIMMY NpenapaTaMu AAS AIKYBAHHSI OCTEoNnopo3sy
TQ rOPMOHOM POCTY

4.3.1. Y nauienriB i3 XXH 1—2-1 cragiii 3 octeonopo-
30M i/a00 BUCOKMM PU3WKOM TMEePEIOMIB 3TiTHO 3 KPUTEPi-
aMM BcecBiTHROT OpraHi3allii OXOpOHM 3I0POB’ST peKOMEH-
JIYyEMO TaKTHUKY, SIK 11 3arajIbHOrO HaceseHHs (1A).

4.3.2. Y naunientiB i3 XXH 3a-3b 3 pisaem I[1TT y HOp-
MaJIbHOMY [ialla30Hi Ta OCTEOMOpPO30M i/ab0 BUCOKUM
CTYIIEHEM PU3UKY IepesIoMiB 3rimHo 3 KpuTepismMu Bcec-
BITHBOI OpraHi3ailii OXOPOHHU 3I0POB’S TIPOIOHYEMO JIiKY-
BaHHSI, SIK JUISI 3arajIbHOTrO HaceseHHs (2B).

4.3.3. Y mauientiB i3 XXH 3a-5/1 craniii 3 6ioxiMiyHU-
MU BigxuyieHHSIMU, 3ymoBiieHUMU XX H-MKP ta Hu3bko010
LIIBHICTIO KIiCTKU i/ab0 MAaTOoJOTIYHMMU IepesioMaMu,
MPOIMOHYEMO Y BapiaHTax JIIKyBaHHSI BPaXOBYBaTH BEJM-
YUHY 11 000POTHICTh OI0XIMIUHMX BiIXWUJIEHb Ta TIPOrpecy-
BaHHs1 XXH, mamM’sdTaouu Mpo MOXJIMBICTb MPOBEACHHS
Giorcii kicTku (2D).

4.3.4. Y mireir Ta mimnitkiB 3 XXH 2—5]/1 cramiii Ta
TOB’SI3aHUM 3 ITUM Je(DIIIUTOM POCTY PEKOMEHIYEMO JIi-
KyBaHHSI pEKOMOIHAHTHUM JIIOICbKUM FTOPMOHOM POCTY 3a
HEOOXiTHOCTI 301IbIIEHHS POCTY IMiCJIS MOTEPEIHbBOI OLIiH-
KM HeAoiAaHHS Ta 610XiMiYHUX BiXWJIEHb, 110 XapaKTepU-
3y1oTb XXH-MKP (1A).

YactmHa 5. OuiHKQ TA AiIKYBAHHS XBOPOOU KiCTOK
npyv TOQHCIAQHTALIT HUPKU

5.1. 'V nauieHTiB, SIKi 3HaXOOSThCAd B 0€3MOCEPENHBO
MOCTTPAHCIIIAHTALlIMHOMY TIEpiofli, pPeKOMEHIYEMO BU-
MipIOBaTH piBeHb KaJblIlilo Ta hocdariB y cMpoBaTIli KPOBi
IIOHAMMEHIIIe IOTHKHS 10 iX cTabimizarii (1B).

5.2. ¥V mauieHTiB micasa 6e3mocepemHbOrO IMOCTTPAHC-
TUIAHTALIMHOTO Tepioay MOLIIbHO BU3HAYWMTU YacCTOTY
CIIOCTEpEXKeHHS 3a BMiCTOM Kalibllito, pocdopy ta [1TT y
CUPOBATIIi KPOBi IS BCTAHOBJICHHST HAsIBHOCTI i BEJTUUM -
HU iX BiIXWJICHb BiJl HOPMHU Ta IIBUIKOCTI TPOrpeCcyBaHHSI
XXH (He ki1acupikoBaHO).

JlouinabHi iHTepBajad MOHITOPUHTY:

— npu XXH 1T-3bT cragiii s cupoBaTKOBOTO Kajlb-
wiro Ta pochopy — KoxHi 6—12 micauis; g I[ITI — ogun
pas3, 3 HACTYIMHUMU iHTepBajaMu 3ajie’kKHO Bil 0a30BOro
piBHA Ta mporpecyBaHHsI XXH;

— npu XXH 4T cranii s cupoBaTKOBOTO KaJIbIIilo Ta
dbochopy — koxHi 3—6 micsui; st [TTT — koxHi 6—12
MICSILIIB;

— npu XXH 5T cranii st cMipoBaTKOBOI'O Kajbllilo Ta
docdopy — koxni 1—3 micsaui; mjst [ITTT — kKoxHi 3—6 Mi-
CSILIB;

— npu XXH 3aT-5T craniit BuMipioBaHHSI JTy>KHUX
docdaraz — mopiyHo abo yacTillle 3a HasSIBHOCTI MilBU-
meHoro ITTT (nuB. po3ain 3.2).

YV nmauienris i3 XXH, s1ki oTpuMy10Th JliKyBaHHsT XX H-
MKP abo B sikux BusIBJIeHi 0iOXiMiUHi BigXWJIEHHS, HO-
LIJIBHO 301IbIIYBAaTH YaCTOTY BUMIipIOBaHb 1151 KOHTPOJIIO
e(eKTUBHOCTI Ta NOOIYHUX e(eKTiB (He KJIacu(piKyeThC).
Jo11iIbHO KOperyBaTH i BiIXUJIeHHS aHAJIOTiYHO Malli€H-
tam i3 XXH 3a-5 craniit (quB. po3ainu 4.1 ta 4.2) (He Kna-
cudiKyeTbCS).

Chapter 4.3: Treatment of bone with
bisphosphonates, other osteoporosis
medications, and growth hormone

4.3.1: In patients with CKD G1—G2 with osteo-
porosis and/or high risk of fracture, as identified by
World Health Organization criteria, we recommend
management as for the general population (1A).

4.3.2: In patients with CKD G3a—G3b with PTH
in the normal range and osteoporosis and/or high risk
of fracture, as identified by World Health Organiza-
tion criteria, we suggest treatment as for the general
population (2B).

4.3.3: In patients with CKD G3a—G5D with
biochemical abnormalities of CKD-MBD and low
BMD and/or fragility fractures, we suggest that treat-
ment choices take into account the magnitude and
reversibility of the biochemical abnormalities and the
progression of CKD, with consideration of a bone bi-
opsy (2D).

4.3.4: In children and adolescents with CKD
G2—G5D and related height deficits, we recommend
treatment with recombinant human growth hormone
when additional growth is desired, after first address-
ing malnutrition and biochemical abnormalities of
CKD-MBD (1A).

Chapter 5: Evaluation and treatment of kidney
fransplant bone disease

5.1: In patients in the immediate post—kidney
transplant period, we recommend measuring serum
calcium and phosphate at least weekly, until stable
(1B).

5.2: In patients after the immediate post-kidney
transplant period, it is reasonable to base the fre-
quency of monitoring serum calcium, phosphate,
and PTH on the presence and magnitude of abnor-
malities, and the rate of progression of CKD (Not
Graded).

Reasonable monitoring intervals would be:

— In CKD GI1T-G3bT, for serum calcium and
phosphate, every 6—12 months; and for PTH, once,
with subsequent intervals depending on baseline level
and CKD progression.

— In CKD G4T, for serum calcium and phos-
phate, every 3—6 months; and for PTH, every 6—12
months.

— In CKD GS3T, for serum calcium and phos-
phate, every 1—-3 months; and for PTH, every 3—6
months.

— In CKD G3aT—GS5T, measurement of alka-
line phosphatases annually, or more frequently in the
presence of elevated PTH (see Chapter 3.2).

In CKD patients receiving treatments for CKD-
MBD, or in whom biochemical abnormalities are
identified, it is reasonable to increase the frequency
of measurements to monitor for efficacy and side ef-
fects (Not Graded). It is reasonable to manage these
abnormalities as for patients with CKD G3a—G5 (see
Chapters 4.1 and 4.2) (Not Graded).
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5.3. ¥V nauienriB i3 XXH 1T-5T craaiii MoXJi1Be BU3HA-
yeHHs piBHA 25(OH)D (kanbummion), a MOBTOPHE TECTY-
BaHHSI MOXe MTPOBOAUTUCH 3aJIEXKHO Bil 0a30BUX 3HAYEHb
Ta HACTYIHUX BTpy4aHb (2C).

5.4. Y namientiB i3 XXH 1T-5T craniii nmpomnoHyemo
MPOBOAWUTU KOpEeKIlito AeMillUTy Ta HEAOCTAaTHOCTI BiTaMi-
Hy D 3a 10MOMOTo10 TaKUX CTpaTeriil JTiKkyBaHHS, 1110 PEKO-
MeHIOBaHi I 3arabHOro HaceneHHs (2C).

5.5. Y nauienTis i3 XXH 1T-5T craniii 3 hakropamu pu-
31Ky OCTEOIIOPO3Y IIPOIIOHYEMO 3aCTOCOBYBATH TECTYBaH-
HS IIJBHOCTI KiCTOK JIJ11 OLiHKM PU3UKY MEPETOMIB Y TUX
BUITIaKaX, KOJU IIi pe3yJabTaTh MOXYTb 3MIiHUTHU Teparlilo
20).

5.6. Y nmanieHTiB nepmmx 12 Mics1IiB Mmic/st TpaHCIIaH-
tawii HupoK i3 pIIIK®, 110 npubausHo nepesuirye 30 mi/
xB/1,73 M?, i HU3bKUM piBHEM IIIIBHOCTI KiCTOK ITPOTIO-
HYEMO PO3IJISIHYTH HEOOXiAHICTh JiIKyBaHHS BiTaMiHOM D),
KaJIbIUTPioIOM/ab(hakablIMI0IOM i1/ab0 aHTUPe30pO-
mittHuMm 3acobamu (2D).

ITponnoHyeMo BBakaTu, 1110 Ha BUOIp JiKyBaHHS BILIMU-
Bae HasBHicTh XXH-MKP, BusHaueHa 3a piBHAMU Kajib-
wito, hocdopy, IITI, myxkaux ¢pocdaraz ta 25(OH)D (2C).

JIoWibHO PO3MISIAATH MPOBEACHHS OIOIICii KiCTKM IS
BU3HAUYEHHS HAIIPSIMKY JIIKyBaHHS (He KJ1acUDiKyeThCs).

JlaHux ayisi BU3HAUEHHS HAMpPSIMKY JIiKyBaHHS ITiCsI
nepmux 12 Mics1iB HEAOCTaTHBO.

5.7. Ansg mauieHTiB 3 XXH 4T-5T cragiit 3 HU3BbKUM piB-
HEM LIIJIBHOCTI KiCTOK MTPOMOHYEMO TaKTUKY JIiIKYBaHHS SIK
JUTs TauieHTiB i3 XXH 4—5-1 craziii, a He K JUISI TUX, SKi
3HAXOMSAThCS Ha Aiadisi, 1110 JeTaTbHO OMUCAHO B PO3AiTax
4.1ta4.2 (20).

5.3: In patients with CKD G1T—GS5T, we suggest
that 25(OH)D (calcidiol) levels might be measured,
and repeated testing determined by baseline values
and interventions (2C).

5.4: In patients with CKD G1T—GS5T, we suggest
that vitamin D deficiency and insufficiency be cor-
rected using treatment strategies recommended for
the general population (2C).

5.5: In patients with CKD GI1T—GS5T with risk
factors for osteoporosis, we suggest that BMD test-
ing be used to assess fracture risk if results will alter
therapy (2C).

5.6: In patients in the first 12 months after kidney
transplant with an estimated glomerular filtration
rate greater than approximately 30 ml/min/1.73 m?
and low BMD, we suggest that treatment with vita-
min D, calcitriol/alfacalcidol, and/or antiresorptive
agents be considered (2D).

We suggest that treatment choices be influenced
by the presence of CKD-MBD, as indicated by ab-
normal levels of calcium, phosphate, PTH, alkaline
phosphatases, and 25(OH)D (2C).

It is reasonable to consider a bone biopsy to guide
treatment (Not Graded).

There are insufficient data to guide treatment af-
ter the first 12 months.

5.7: In patients with CKD G4T-G5T with
known low BMD, we suggest management as for pa-
tients with CKD G4—G35 not on dialysis, as detailed
in Chapters 4.1 and 4.2 (2C).

lMepeknap: k.m.H. M.[. IBaHoBa, npogh. A.[. IBaHoB, 3a pegakuyieto akag. HAMH Ykpainu,

4n.-kop. HAH Ykpainu npocp. J1.A. MMupora B
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