' HactaHoBu
Guidelines

ITOUKU

HIPKIN  KIDNEYS

DOI: 10.22141/2307-1257.6.3.2017.109030

KDIGO 2017. AonoBHeHHS KepiBHULTBA 3 KAiHIYHOT
NPOKTUKU 3 AIArHOCTUKU, BUSHOYEHHS, 3anO6iraHHS

| TA AIKYBOHHS XPOHIYHOT XBOPOOU HUPOK

i3 MiHepaAbHMMM TA KICTKOBMMM PO3AaACMU (XXH-MKP)

KDIGO 2017. Clinical Practice Guideline Update
for the Diagnosis, Evaluation, Prevention, and Treatment
of Chronic Kidney Disease — Mineral and Bone Disorder
(CKD-MBD)

For cite: Pochki. 2017:6:149-54. doi: 10.22141/2307-1257.6.3.2017.109030

IutyBanns: Kidney Disease: Improving Global Outcomes (KDIGO) CKD-MBD Update Work Group. KDIGO
2017 Clinical Practice Guideline Update for the Diagnosis, Evaluation, Prevention, and Treatment of Chronic
Kidney Disease — Mineral and BoneDisorder (CKD-MBD). Kidney Int Suppl. 2017;7:1-59.

MonoxxeHHs

Monitnka

PekomeHpaLis moxe
6yTn ouiHeHa §K Ta, Lo
npeTeHAye Ha PO3pPOOKy

KepiBHULUTBA, abo sIK CTaH-
OapTHUIA 3axig

KniHiyner

BinbLwicTb NnaujeHTiB
MOBWHHI OTPMMATN PEKO-
MeHOoBaHe NiKyBaHHA

MauieHT

BinbLuicTe Ntofent y saLlin
cuTyalii 6axanu 6 peko-
MeHOoBaHe NiKyBaHHs,
nvwe Mana 4yacTka 6
BiAMOBMaCh

PiBeHb pekomeHpgauii

PiBeHb 1
«Mu pekomeHOyeEMO»

PiBeHb 2
«Mw nponoHyemo»

BinbLicte ntogen y sauin
cuTyalii 6axanu 6 peko-
MeHJ0BaHe NiKyBaHHS,
6arato xTo 6 BigMOBUBCS

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

PekomeHpadisi, “MOBIpHO,
BMMaratume CyTTEBUX
nebaris i yvacrTi
3auikaBfieHMX CTOPIH OO0

TaKTUKW, BiANOBIAHOI OO
ynopo6aHb Ta uinen

OCTaTO4HOro BU3Ha4YeHHA

pekomeHaauii piBHs 1 ado 2.

* JlomaTkoBa KaTeTopist «He KIacu(piKy€eThCsl» BUKOPUCTOBYETHCS, SIK TIPABUJIO, JIJIST HATAHHS BKa3iBKY HAa OCHO-
Bi 3OPOBOTO MTy3/1y 00 KOJIM TeMa He J03BOJISIE HAJIEXKHUM YMHOM 3aCTOCOBYBATH JIOKA3HU.

Haii6inpi mommpeHUMHM TTPUKIIagaMU € PEKOMEHIALII1 III0I0 iHTepBaIiB MOHITOPMHTY, KOHCYJIbTYBaHHS Ta Ha-
MpaBJIeHHS 0 iHIIMX KJIiHIYHUX (axiBLiB. HerpamyitoBaHi peKomMeHaallii, IK MpaBujIo, MUIIYThCS Y BUTJISIAI ITPO-
CTUX JeKJIapaTUBHUX TBEPIKEHb, aji¢ BOHM He MOBUHHI TAYMayUTHUCS SIK Oibll BUIIpaBIaHi peKOMeHIallil, Hix

OuiHka fKicTb poka3sy 3Ha4eHHs
A Bucoka Mu BneBHeHi, Lo cripaBXHi edekT
HabNKEHWI 0O OYiKyBaHOro
B MomipHa CnpaBXHil edpekT, MMOBIPHO,
6nN3bKMIA 0O OYHIKYBaHOro, ane MoXxe
Bifpi3HATUCS
C Husbka CnipaBxHi ethekT MOXe CyTTEBO
k BIOPI3HATMCS Bif OYiKyBaHOrO
- D Lyxe Hn3bka OuiHka edbekTy gyxe HenesHa 1
4acTo Janeka Bif iCTUHMU
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Pesiome pekomeHaauin KDIGO 2017
3 XXH-MKP

YacruHa 3.1. AiarHoctnka XXH-MKP: 6ioximidHi
BIiAXUAEHHS

3.1.1. PexoMeHIyeEMO KOHTPOJIOBATH PiBEHb KaJbILilO,
docdaris, I[ITT Ta akTuBHOCTI Jy)HO1 (hoctaTazu B cu-
poBatii KpoBi, mounHatoun 3 3a cramii XXH (1C). ¥ mi-
Tell IPOMOHYEMO TaKMif MOHITOPUHT MOYMHATH 3 2-1 cTamil
XXH (2D).

3.1.2. ¥ manienTiB i3 XXH 3a-5/1 craziit 1o1i15HO BCTa-
HOBJIIOBaTM YacCTOTY BU3HAUYEHHSI PiBHS CHUPOBATKOBOTO
Kanblito, pocdartiB Ta I1TI 3a HAsIBHICTIO 1 BEIMYMHOIO
BiIXWJIEHb, a TAKOX IIBUAKICTIO TTporpecyBaHHs1 XXH (He
kiacudikyeTbes). JoUiabHi iHTepBaJIM MOHITOPUHTY:

— npu XXH 3a-3b craniii: mig cupoBaTKOBUX PiBHiB
KaJiblifo Ta ochopy — KoxHi 6—12 micsis; mrst ITTT —
BUXOASYU 3 0a30BOTO PiBHA Ta mporpecyBaHHs XXH;

— nipu XXH 4-i crazii: iyt cupoBaTKOBUX PiBHIB KaJlb-
wiro ta pochopy — KoxHi 3—6 micstui; ajst [T — koxHi
6—12 micauis. IIpun XXH 5-1 craznii, Bkiodaroun S/ ms
CUPOBATKOBMX PiBHIB KaJbllilo Ta (pocopy — KOxHi 1—3
micsti; mst ITTT — koxxHi 3—6 Mics1iB;

— npu XXH 4—5]1 craniit: 1151 aKTUBHOCTI JIy>kHO1 (poc-
¢arazu — KoxHi 12 Micsi1iB abo yacTillie 3a HasIBHOCTI il -
BuieHoro I1TT (nuB. yactuny 3.2);

— y mnauieHTiB i3 XXH, gKi oTpUMYIOTh JiKyBaHHS
XXH-MKP a6o B sikux BCTaHOBJIEHi Oi0XiMiuHi BiIXuJeH-
Hsl, TOLiJIbHO 30iIbIIUTHA YaCTOTY BUMIipIOBaHb JJIS MOHi-
TOPUHTY TEHJICHIIill PO3BUTKY Ta €(DeKTUBHOCTI JTiKyBaHHS
11 To6iuHMX eeKTiB (He KiacugikyeThes).

3.1.3. ¥ mamienTiB i3 XXH 3a-5]/1 cramiii mponoHyemMo
BuMiproBaHHs piBHA 25(OH)D (xanpuumiony), MOBTOpHE
TeCTyBaHHSI BU3HAYAETHCS MOMEPEAHIMU 3HAYCHHSIMU Ta
TepaneBTUYHUMU BTpydaHHsIMU (2C). Ilpornonyemo mpo-
BOJUTHU KOPEKIito AedilluTy Ta HEAOCTATHOCTI BiTaMiHy D
3a IOMOMOTOI0 CTpAaTeTili JiKyBaHHS, PEKOMEHIOBaHUX LTSI
3arajbHoro HacejieHHs (2C).

3.1.4. Y mauienris i3 XXH 3a-5]1 pekoMeHIyeMo IpuiimMa-
TU TEPANIEBTUYHI PillIeHHS HA OCHOBI 3araJIbHUX TeHEHIIIi, a
He Ha MiJCTaBi EIMHOTO Ja0OPATOPHOTO MOKA3HUKA, 3 YPaxy-
BaHHSIM YCiX 10ocTymHUX crtoco6iB orinku XXH-MKP (1C).

3.1.5. V¥ mamienriB i3 XXH 3a-5]1 mpomoHyeMo, 1100
IHIMBiAyaJIbHi 3HAYCHHS KaJbIIilo Ta (pocopy cCupoBaTKU
KPOBi OLIIHIOBAJIMCS pa30M 3 METO BU3HAUEHHS KJIIHIYHO-
IO IIX0Ay, a He SIK MaTeMaTUYHa KOHCTPYKIIisl MHOXKEHHSI
docdarty it kanblito (Ca x P) (2D).

3.1.6. PekomeHayeMo,1I100 y pe3ynbTarax jabopaTtop-
HUX pocaimkeHpb mauieHTiB i3 XXH 3a-5/1 cragiii KiaiHivHI
Jlabopartopii iH(GopMyBaau JiKyH4Ooro Jjikaps Ipo ¢ak-
TUYHUN METOJ KJIIHIYHOTO aHaji3y i mpo Oyab-sKi 3MiHU
METO/iB, JKepea Matepialy (ria3Mu abo cupoBaTku) abo
TeXHIYHUX XapaKTepPUCTUK JJis MOJETrIIEHHS BilMOBiAHOT
iHTepripeTantii Gioximiunux nanux (1B).

YactmmHa 3.2. AiarHoctuka XXH-MKP: kictku

3.2.1. Y nmanienTiB i3 XXH 51 craxii 3 HassBHOo10 XXH-
MKP i/abo pusuk-gakTopaMu 0CTEOIMOPO3y IMIPOIIOHYEMO
MPOBOAUTHU TECTYBAHHSI Ha IIUTBHICTh KiCTOK IJisI OLIIHKM

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-
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PM3MKY IepeIoMiB, SIKIIIO OTPUMAaHi pe3yJbTaTU BILIMBA-
TUMYTb Ha MOJAJIbIIY JIIKYyBaJIbHY TaKTUKY (2B).

3.2.2. ¥ nmauienTiB i3 XXH 3a-5]1 cTagiii 101iIbHO MpO-
BOJUTHU OIOICi0 KiCTKH, SIKILO AaHi PO TUIT HUPKOBOI OC-
TeoaucTpodil BIVIMBATUMYTh Ha PIlIEHHS IIOAO0 MOMaJb-
IIIOTO JIIKYBaHHS (HE KITaCU(iKYETHCS).

3.2.3. ¥V mamienriB i3 XXH 3a-5]/1 cramiif IpoImoHyeEMO
BUMiploBaHH4 cupoBaTtkoBoro I1TI abo KicTKoBoiI crienu-
¢iunHoi TyKHOI pocdaTasu A1 OLIHKH YpaskeHHS KiCTOK,

! OCKIJIbKM JIy>Xe BUCOKi a00 HU3bKi IIOKAa3HUKH Nepeabada-
{ I0Th IOPYLICHHS MeTab0JIi3My KiCTKOBOI TKaHUHMU (2B).

3.2.4. Y nauienTtiB 3 XXH 3a-5]/1 cramiii mponoHyeMo
PYTMHHO He BUMIipIOBaTH AEpUBATU MeTabO0JIi3My KiCTKO-
BOI TKAHMHU — MapKepu CUHTE3y KoJjareHy (Hampukia,
C-KiHLeBUIT TIPOTIEIITH]L IIPOKOJIATeHY TIEPIIOTro TUITY) Ta
loro moxifiHi (HaNpuKJIaa, MepexXpecHo MOB’ I3aHUM TeJlo-
METNITU, KOJIATCHY TICPIIIOTO THUITY, TIepeXpecHi JJaHKH, ITi-
PUIMHOJIH, Ae30KcuTTipuanHomiH) (2C).

3.2.5. Pexomenmyemo mitsim i3 XXH 2—5]1 cramiii mpo-
BOJUTHA BUMIPIOBAHHS JOBXWHU Tija LIIOHAWMEHIIE 110-
KBapTajabHo, Aitam 3 XXH 2—5]1 craniit oliHKa JiHiAHOTO
pPOCTY MOBUHHA MPOBOAUTUCH MPUHAKWMHI III0poKy (1B).

YacruHa 3.3. AiarHoctuka XXH-MKP: BQCKyAsSipHQ

i KaAbumikalis

3.3.1. Mauientram i3 XXH 3a-5/ cramiii mpomoHye-
MO 3aCTOCOBYBAaTM JiaTepajibHy abJoMiHaJIbHY pEHTIe-
Horpagio IJsi BUSIBJIEHHSI HasIBHOCTI a00 BiJCYTHOCTI
Kajnpludikalii cynnuH, exokapaiorpaMa Moxe BUKOpPUC-
TOBYBAaTUCh JJIsI BUSIBJIEHHSI HAssBHOCTI ab0O BiCYyTHOCTI
Kajpiudikallii KianaHa sk ajJbTepHaTUBa KOMIT IOTepHilt
tomorpadii (2C).

3.3.2. IIpononyemo nauieHTiB i3 XXH 3a-5]1 cramiii i
BCTaHOBJICHOIO KaJibIIM(iKalli€lo CyanH a00 KJaraHiB po3-
IJISIIATHU 1K TUX, 110 MAIOTh HAMBUILMI CEPLIEBO-CYAUHHUMA
pusuk (2A). JlouiibHO BUKOPUCTOBYBaTU 1110 iH(opMa-
1110 JUISl BU3HAYEHHS MOJAJIbIIOI TAKTUKM BEAEHHS OCi0 3

i XXH-MKP (He ouineHo).

YactmHa 4.1. AikysaHHs XXH-MKP, crnpsimoBaHe
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, kanbiito i [1TT, i pe3yasraTi aHa-
JIi3YIOThCS pa3oM (HE OLIIHEHO).

4.1.2. Y mauientiB i3 XXH 3a-5]1 cragiii mponoHyeMo
3HMKEHHS MiIBUILIEHOTO PiBHS (pochopy 10 HOPMAJILHOTO
piBHS Aiama3zoHy 3HaueHb (2C).

4.1.3. Y popocnux nauieHtiB i3 XXH 3a-5]/1 craaiii mpo-
MOHYEMO YHUKaATHU TrinepKaibliemii (2C). ¥ miteit i3 XXH

i 3a-5]/1 ctagiii HpoONMOHYEMO MiATPUMYBATU BMICT KaJblIit0 B
CHpOBATIIi KPOBi y BIKOBOMY Jiarna3oHi 3HaueHb (2C).

4.1.4. Y mamienTiB i3 XXH 5]/1 crazii mpormoHyemo Bu-
KOPHUCTOBYBATHU Aiali3HY KOHLIEHTPALIil0 KAIBIIiI0 B MEXAaX
1,25—1,50 mmonbs/a (2,51 3,0 mxr/m) (2C).

4.1.5. Y nauienriB i3 XXH 3a-5]/1 cragiit pilieHHS po
JIIKyBaHHSI 3 METOIO 3HUKEHHS piBHS (ocdariB MOBUHHI
OasyBaTucs Ha XapakTtepi (pocdaremii, BiH Moxke OyTH ITPoO-

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/1 (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 (ochaTO3HMKYIOUI MpernapaTtd, MPOIOHYE-
MO OOMEXUTH J03y KayblliliyMicHUX (hochaTHUX OiHAEpiB
(2B). Y nireit i3 XXH 3a-5]/1 craniii 7011iJIbBHO OOTPYyHTYBA-
TH BUOIp JIIKyBaHHS, 1110 3HIKYE hocdaTemito Ha piBHI cu-
POBaTKOBOTO KaJIbIIit0 (He KIacu(iKy€eEThCs).

4.1.7. Y nauienTiB i3 XXH 3a-5]1 cTaziii peKkoMeHIyEMO
VHUKATU JTOBrOTPUBAJIIOTO 3aCTOCYBaHHS alOMiHiliBMicC-
Hux pocdarHux 6iHmepiB, a B nawieHTiB i3 XXH 5 — yHu-
KaTu KOHTaMiHallil aJIIOMiHilO B Jliaji3aTi 3 METOI0 3amo0i-
raHHs anaomiHieBiii iHTokcukalii (1C).

4.1.8. ¥V nauienTiB i3 XXH 3a-5]1 ctaaiii mpornoHyeEMoO
o0MexXuTH TpuiioM (ocdaty B xapuyBaHHI MU JIiKyBaHHi
rinepdocdaremii K caMOCTIHHUNA 3axig a60 B MOE€THAHHI
3 iHmmM JikyBaHHsM (2D). JonibHO BU3HAYATH JKepesia
docdaty (HarIpuKIIan, TBAPUHHI, POCIMHHI, T00aBKN) TIpHU
MPUHSATTI TIETUIHUX peKOMEH a1l (He KIacuhiKyeThCs).

4.1.9. Y manienTis i3 XXH 5/1 cranmii mponoHyeMO ITocu-
JINTU BUJAJIeHHsT pocdaTy HUIIXOM Aiajidy Mpu JIiKyBaHHI
criiikoi rinepdocdaremii (2C).

YactuHa 4.2. NikyBQHHS BiAXUAEHHS PiBHIB IMTI
npu XXH-MKP

4.2.1. ¥ nauienTi i3 XXH 3a-5 cragiii, sIKi He OTpUMY-
10Th Aiaji3, ontumaibHuit piseHb ITTI moci He BcTaHOB-
smeHuii. TIpoTre MPOITOHYEMO TAIliEHTaM i3 MPOrPECUBHO
3pocTtatounmu piBHAMU iHTakTHOro IITI abo ¥oro rpa-
HUYHO BUCOKWAM PiBHEM IIPOBOIUTH aHaJIi3 OIliIHKI MOIM-
dikamiitHuX (hakTopiB, IO BKIIOYAIOTH Tinepdocharemiio,
TiIToKaJIbIIiEMI0, HAIMipHEe CITIOXXUBaHHS ocdarTiB i HasB-
Huit gedinut Bitaminy D (2C).

4.2.2. Y nopocnux nauieHTiB 3 XXH 3a-5 cragiii, ki He
OTPUMYIOTh Jiajii3, MPOITOHYEMO He BUKOPUCTOBYBATH PYTHH-
He BXXMBaHHS KalbLUTpiony it aHanoriB Bitaminy D (2C). [lo-
LITbHO 3ape3epBYBaTH BUKOPUCTAHHS KATbLIUTPIONY i aHasI0-
riB Bitaminy D st manienTiB i3 XXH 4—5-1 crafiit i TSOKKUM
Ta MPOTPECYIOYMM TileprnapaTupeo3oM (He KIacU(biKyeThCs).
VY niteit aHasory KaJIbLIATPioJTy Ta BiTaMiHy D MOXyTb po3Iiisi-
JIATUCh SIK 3aCO0M MiATPUMKU PiBHS KAJIbLIIEMI Y BiAMTOBIIHO-
MY Billi B HOpMaJIbHOMY Iiara3oHi (He KITacu(iKyeThCs).

4.2.3. Y manienTiB 3 XXH 5]/1 crazmii mpomoHyeMO TTif-
TpuMyBaTu piBeHb iHTakTHOrO IITI y mpubiusHomy mia-
na30Hi Bix 2 10 9 pasiB BUILE BiJl BEpXHbOT MEXKi HOPMU JIJIsI
BiZTIOBiAHOTO pe(pepeHTHOTO 3HAYEHHS ITPOBEACHOI0 aHa -
a3y (2C). I[IponoHyemo, 111006 moMiTHi 3MiHu piBHs ITTT B
000X HampsIMKax y MexXax 1[bOro Aiara3oHy CIIOHYKaIu 10
iHilliloBaHHS a00 3MiHU Teparlii Al YHUKHEHHS Iporpe-
CYBaHH$ JI0 PiBHiB IT03a MexXaMu LboTo aianazony (2C).

4.2.4. 'Y nauientiB i3 XXH 5]/1 craxii, 1110 noTpedy0Th
IITT-3HMXKYyI0UOI Tepartii, MPOIMTOHYEMO BUKOPHUCTOBYBATU
KaJbLIMMIMETUKHU, KATbLUATPION, a00 aHAJIOTU BiTaMiHy D,
260 KoMOiHallil0 KaJbLUMIMETHUKIB i3 KaJIbLIMTPiOJI0OM 200
a”asioroM Bitaminy D (2B).

4.2.5. Y mauienTiB i3 XXH 3a-5]/1 ctazgiii 3 TSDKKAM Ti-
nepnapatupeos3om (I'TIT), aki He BinmoBigaloTh Ha MeaUY-
He a00 (papMaKoJIoTiuHe JIIKyBaHHSI, ITPOIMOHYEMO ITPOBO-
JIUTU TIapaTupeoigekTomito (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—GS5D, !
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—G35 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—GS5 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 6icpocpoHaramum,
iHLWMMY NpenapaTamMu AAS AIKYBAHHSI OCTEonopo3sy
TQ FOPMOHOM POCTY

4.3.1. Y nauienriB i3 XXH 1—2-1 craniii 3 octeonopo-
30M i/a00 BUCOKUM PU3UKOM MEePEIOMIB 3TiTHO 3 KPUTEPi-
sMu BececBiTHROI opraHizailii OXOpOHM 3I0POB’ ST peKOMEH-
IYEMO TaKTUKY, SIK JUTSI 3aTaJIbHOTO HaceIeHHS (1A).

4.3.2. V nauientis i3 XXH 3a-3b 3 pisuem I[1TT y Hop-
MaJIbHOMY Jiala30Hi Ta OCTEOMOpOo30M i/ab0 BUCOKUM

! CTyIeHEM PU3UKY IEPENIOMiB 3TigHo 3 Kputepiamu Beec-
i BITHBOI Oprasizallii OXOpOHH 340POB’s TTPOITOHYEMO JIiKY-
i BaHHS, SIK JUISI 3arajibHOTO HacesleHHs (2B).

4.3.3. Y nmauienTiB i3 XXH 3a-5]1 craziit 3 6ioxiMiyHU-
MU BigxuyieHHIMU, 3ymoBiieHUMU XX H-MKP Tta HU3bK010
LIIBHICTIO KICTKM i/a00 TMaTOJIOTiYHUMU TepeoMaMu,
MPOITOHYEMO Y BapiaHTaxX JIIKyBaHHSI BPaXOBYBaTH BeJIM-
YUHY i1 000POTHICTh OiI0OXIMIYHMX BiIXWUJIEHb Ta TIPOTPeECy-
BaHHg XXH, maM’siTaloun Mpo MOXIUBICTH MPOBEACHHS
6iomcii xictku (2D).

43.4. VY nmiteir ta mimrnitkiB 3 XXH 2—5]1 cramiit Ta
MOB’SI3aHUM 3 LIMM JIe(PiIUTOM POCTY peKOMEHAYEMO JIi-
KyBaHHSI peKOMOIHAHTHUM JIIOACHKUMM F'OPMOHOM POCTY 3a
HEOOXiTHOCTI 30iIbIIEHHS POCTY ITiCJIst MOIepeaHbOI OLIiH-
KM HeJ0iJaHHs Ta 010XiMIYHUX BiIXWIEHb, 1110 XapaKTepu-

i 3y1oTb XXH-MKP (1A).

YactmHa 5. OuiHKQ TA AiIKYBAHHSI XBOPOOU KiCTOK
npyv TOAHCIAQHTALIT HUPKU

5.1. 'V nauieHTiB, fIKi 3HaXOOSThCAd B 0e3MOCEPEIHBO
TMOCTTPAHCIIIAHTAIlIMHOMY TIEpiofi, PEeKOMEHIYEMO BU-
MipIOBaTH piBeHb KaJbllilo Ta (hocdartiB y cCUpOBaTIli KPOBi
IIOHAMMEHIIIe IIOTHXKHS 10 ix cTabimizarii (1B).

5.2. YV mauieHTiB Ticisg 6e3MoCcepeaHbOrO MOCTTPaHC-
TUTAHTALIITHOTO TIEpioAy NOLIIBHO BU3HAYUTHU 4YacTOTY
CIIOCTEpEXXKEeHHS 3a BMiCTOM Kaubllito, pocdopy ta [TTT y
CUPOBATLi KPOBi /UISI BCTAHOBJIEHHSI HASIBHOCTI 1 BEJTUYM-
HU 1X BiIXUJEHb BiJi HOPMU Ta IIBUAKOCTI MPOTrpecyBaHHS

i XXH (He kinacudikoBaHo).

JoliTbHI iHTEpBaI MOHITOPUHTY:

— nipu XXH 1T-3bT cTaniii 1t CMpoBaTKOBOTO Kaslb-
wiro Ta pochopy — kKoxHi 6—12 micauis; st [ITI — onun
pa3, 3 HACTYITHUMM iHTepBajJaMu 3aJIeXKHO Bil 0a30BOTo
piBHs Ta iporpecyBaHHs XXH;

— nipu XXH 4T cranii 1151 cupoBaTKOBOTO KaJIbIIilo Ta
docdopy — koxHi 3—6 micsuis; mis [ITT — koxHi 6—12
MiCSILIiB;

— npu XXH 5T cranii 1jist cupoBaTKOBOTO KaJblIilo Ta
docdopy — kKoxHi 1—3 micami; mrsg ITTT — koxHi 3—6 Mi-
CSILLIB;

— npu XXH 3aT-5T craniii BuMiproBaHHSI Jy>KHUX
docaTtaz — 1IOpiyHO abO yacTille 3a HAsIBHOCTI IiJBU-

weHoro ITTT (auB. po3ain 3.2).

¥ nauienrtiB i3 XXH, gKi oTpuMyoTh JikyBaHHS XXH-
MKP abo B sikux BUSBJIEHI OiOXiMiUHI BiIXWJIEHHS, 1O-
LiJBHO 301/IbLIYBATH YACTOTY BUMIiPIOBaHb JJIS1 KOHTPOJIIO
e(eKTUBHOCTI Ta MOOIYHUX e(eKTiB (He KIIacu(DiKyeThCS).
JoLiJbHO KOPEeryBaTH Ii BiIXWJIECHHS aHAJOTiYHO Malli€H-
Tam i3 XXH 3a-5 craniii (muB. po3niau 4.1 Ta 4.2) (He Kia-
cUDIKyeTHCS).

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
tfransplant 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 GS5T, for serum calcium and phos-
phate, every 1—3 months; and for PTH, every 3—6
months.

— In CKD G3aT—G5T, 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 piBHS 25(OH)D (kanbiuaion), a MOBTOPHE TECTYy-
BaHHS MOXKe MPOBOAUTUCH 3aJIEKHO Bil 0a30BUX 3HAYEHBb
Ta HACTYIHUX BTpy4yaHb (2C).

5.4. Y mamientiB i3 XXH 1T-5T craniit mpormoHyemo
MPOBOAUTU KOPEKIito Ae@illUTy Ta HEJOCTaTHOCTI BiTaMi-
Hy D 3a TOITOMOT010 TaKMX CTpaTeTiil TiKyBaHHS, 11O PeKO-
MEHIOBaHi WIS 3arabHOro HaceneHHs (2C).

5.5. Y mauienriB i3 XXH 1T-5T craniii 3 pakropamu pu-
31Ky OCTE€ONOPO3Y IMPONOHYEMO 3aCTOCOBYBATH TECTYBaH-
HS IIJIBHOCTI KiCTOK JJIS OLIHKU PU3UKY TIePEIOMIB Y TUX
BUITaKax, KOJU 1Ii pe3yabTaTh MOXYTb 3MIiHUTHU Tepariio
20).

5.6. Y mauieHTiB nepiuux 12 MicsiiB Mmic/st TpaHCIUIaH-
Tarii HupoK i3 pIIIK®, 1o nmpubimsHo nepesutrye 30 mi/
xB/1,73 M?, i HU3BKUM piBHEM IIIJTBHOCTI KiCTOK ITPOITO-
HYEMO PO3IJISIHYTH HEOOXiAHICTh JiIKyBaHHS BiTaMiHOM D),
KaJTbIIUTPioIOM/ab(haKabIIUI0IOM 1/ab0 aHTUPe30pO-
miftHumu 3acobamu (2D).

ITpomonyeMo BBaxaTu, 1110 Ha BUOIp JIIKYBaHHS BILTU-
Ba€ HasgBHicTh XXH-MKP, Bu3HaueHa 3a piBHIMU Kaib-
wito, hochopy, IITI, nyxkHux ¢pocdaraz ta 25(OH)D (2C).

JoLiabHO po3rIsiAaTh MPOBeAeHHS OioIcii KiCTKY ISt
BU3HAYEHHS HANIPSIMKY JIiIKyBaHHS (He KJIaCU(iKYEThCS).

JaHux njsi BU3HAYEHHS HAMpPSIMKY JiKYyBaHHS ITiCJIst
nepmux 12 MicsIiiB HeJOCTaTHBO.

5.7. Ing mauientiB 3 XXH 4T-5T cTaniii 3 HU3bKUM piB-
HEM IIUIBHOCTI KiCTOK IMPOMOHYEMO TAaKTUKY JIIKyBaHHS K
11T TamieHTiB i3 XXH 4—5-1 cramiit, a He K I THX, SIKi
3HAXOMSAThCS Ha Jiaii3i, 110 JeTaJbHO OMUCAHO B PO3/iaax
4.1ta4.2 (20C).

NMepeknap: k.m.H. M.[]. IsaHoBa, npo. .M. Iearos, 3a pefaxuieto akag. HAMH Ykpaitm,
4n.-kop. HAH Ykpainm npogp. J1.A. lNupora M |

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—-GS5T with
known low BMD, we suggest management as for pa-
tients with CKD G4—GS5 not on dialysis, as detailed
in Chapters 4.1 and 4.2 (2C).
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