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*  @Pocdop Obin OTKPLIT HEMELKUM anxmmmukom XeHHUrom BpaHgom.
X.Bpang 6b1n ramOyprckum Kyruom, 3atemM pasopusicsa n peLuns
nonbITaTb cHacTbs B anxumun. lNpopaboTtas gonroe BpeMs
GesycnewHo, OH 3agymarn 3aHsaTbCs noMckaMmn «urocogcKoro
KamHs». [lpexae scero bpang pewunsi nouckarb 310
TaMHCTBEHHOE BELLECTBO B NPOAYKTaX XMUBOro opraHn3ma, oH
n3bpan ass 3Ton Luenn Mody. Beimapus noyTtu gocyxa, bpaHg
noaBepr ee CUNbLHOMY HarpeBaHWK, NpM 3TOM OH Habngan, YTo
nony4aetcsa 6enoe BeLwecTBO, cropakLiee ¢ obpasoBaHNEM
©enoro gbima.

»  CBoe HasBaHue doccop nonyumn Gnarogapsi CBOMCTBY
CBETUTbCHA B TEMHOTE (OT ApEBHErpeyeckoro g — CBeT
N QEPW — Hecy; PWOPOPOG — CBETOHOCHBLIN; nat. Phosphorus).

*+  HopwmansHoe cogepxanue P nnasmbl coctapnsget 0.81-1.45
MmMone/n (2.5-4.5 mr/gn). Okono 2/3 nna3ameHHoro P coctasnsieT
opraHudeckun P. HeopraHunyecknn nnasmeHHbIn P cyuiecTsyeT B
OCHOBHOM Kak HPQ,* n H,PO, . HeopraHuyecknin nnasmeHHbIn P
MOXeT CyLLleCTBOBaTb Kak oocdar B MIOHN3MPOBaHHOM oopMe,
TakK U CBA3aHHbIN C 6enkomM nnm ckomnnekcnpoBaHHbin c Ca, Na,

KapTuHa [xo3etha Paiita Mg. CBa3biBaHne ¢ 6erikoM MuHumansHo, okorno 10%, 35-40% B
«ANXMMUK, OTKPbIBAKOLLINK KOMrreKkcax, a ocrarnbHoe noHusnposaHo. Okoro 90%
docdop» (1771 1) HeopraHuyeckoro P nnasmbl MOXeT ObITb yribTpaduisTpoBaHo.
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XIVOoOujepoccumckasi HayuHoO-
* Ponb docopa B pasButum CUHAPOMA KOCTHO-MUHEpPASibHbIX HapyLLEeHUA Npu
npakuneckaskespepeHLns POO
' sbh7odHRBOPA 2019 .

* [nenoTtponHbIn apdeKT KarNbLUMUMETUKOB U UX BIINSIHWE HA JIeYeHne
runepdgoocartemmmn
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YpoBeHb hocdopa n puck cMepTn y DOMbHbIX Ha
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NephroCare

N3yyeHbl 985 My»KuuH
(Bo3pacTt 67.4 10.9) ¢ XbI1
1-5.ct. OueHka pucka
ncxoda v yaBoeHus
YPOBHS KpeaTUHMHA B
KBapTUSISIX YPOBHS
doocopa, Koppekuust Ha
BO3pacT, pacy,
CUCTONUYECKOE U
anactonunyeckoe A/,
anadert, kypeHue, CKO,
anbbyMuH, Kanbumm,
bukapboHaTt, BUN, Hb,
©enok B CyTOYHOW MOYeE,
ApUMEHEHNE

Boriee Bbicokuii pocdiop Oblifl cBA3aH ¢ 60nbLWMM PUCKOM uUcxoaa u nporpeccupoBaHnem XbI.

Schwarz S et al. Clin J Am Soc Nephrol 2006;1:825-831
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[TogaBnenne MHIMbuTopoB-0bpasoBaHug anatutampn XbIl
\ e NephroCare —

Ca* + HPG,* Dialysis
] * . * [Mupocpbocdat (PPi) n
< Alkalemia maTpuyHbIY Gla npoteunH

(MGP) — ocHOBHbIE
UHIMBUTOPLI 06pasoBaHUSA

CaHPO;
3 =19 Alk phos aﬂaTMTa.
\M = W PP| ——eip Pi * PPi M.6. B pedpuuunte n3-3a
9 A, rmaponvaa B optodpocdat
B Uremia (Pi) non Bo3aeiicTBMEM
(CaMg), (POgs ptl'w¥% -« é’? LLENOYHON hocdaTasbl.
\4 \‘Gla MGP<b¢— Glu MGP * Tpun ypemun M.6. cHUXeHa

kapbokcunuposaHune MGP.

Ca=(PO,).(OH), p p

- Ankanos, HabnogarLwmnea nocne ceaHca ananunaa, cnocodbcreyeT obenm craguam
obpas3oBaHusa anaTuta.

« Mg ctabunuaupyet amopdHyo doopmy doocata kanbumsa n nHrmbupyer obpasosaHue

anartuTta.

O’Neil WC. Kidney Int 2007;71:282-283
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pre-calcified matrix vesicles
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~c§'ﬁd§‘ alkaline phosp
SMC-genes {
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Ca?*-binding proteins
(osteocalcin; osteopontin)

Human aork‘

smooth musc/e\\ .l
cell (SMc) ——— ——  Collagen-rich
extracellular
matrix

Cbfa-1 = core-binding factor-1
(central transcription factor for osteogenic differentiation)

NephroCare T
[wnepdoctatemus Beaer K
aKTUBHOMY MOTrMOLLEHUIO
docdartos
rmagKkoMbilLeYHbIMU
KIIeTKaMun aopTbl YerioBeka
(SMCs).

[oBbILWEHNE YPOBHS
BHYTPUKITETOYHbIX
docdatoB BedeT K
CHWXXEHUIO perynaumm
cneunduHecKnx reHoB
SMCs 1 NoBbILLEHNIO
perynsaTopHbIX

CBOMCTB OCTE00MACTHbLIX TPAHCKPUMNLNMOHHBLIX hakTopoB cbfa-1 n runx2.

« -~ Bcneacteue aToro, aoprarbHble SMCS HaunHaoT QPYHKLMOHMPOBATL TakK XXe, KaK KOCTHble
KNEeTOYHO-NMpoAayuunpyoLme npekanbunmumpoBaHHbie MaTpUyHble BE3UKYIIbl U P KOCTHO-
crneunuyeckux NPoTeNHOB (LLernoyHas gocgarasa, octeokansLUuH, OCTEONOHTUH, KOnareH
). 3TOT cneundunyecKknin NpoLiecc N3MeHeHNa PeHoTMMNa KINETOK Ha3BaH OCTEOXOHLPOreHHON

TpaHcandpepeHumnamen.

Evenepoel P, Rodrigues M, Ketteler M. Seminars in Nephrology 2014;34,2:151-163
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Beaywasa-ponb . dochopars. pa3sutun cuHagpoma MKH-XbI'
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*  WM3bbiToKk dhocdaroB BeAeT K
nosbiweHntio FGF23,

KOTOpPbLIW, B CBOKO o4epeb,
Kanbuutpros . —> ‘MeTtabonmyeckas NOAABNSeT NPOYKLMIO

ﬂ Done3Hb KOCTU KanbuuTpuosa, 4To BbI3blBaeT
pa3BUTME runeprnapaTupeosa.

FGF-23 ‘ T Munepdocdaremus n cama
\ OTBETCTBEHHA 3a MOBbILLEHNE

A
docdop ‘.‘ & > naTr ‘.‘ ypoBHs PTH.
\ 4

\ »  Kaxgbin ns atnx cgaktopos (P,
& FGF23, PTH) cBsi3aH ¢
[MnepTpodus NeBoro xenyno4ka MOBbILIEHNEM FETANBHOCTM 1
HarpsIMyHo BOBIEYEH B
Cocyaucras kanbumdumkaums DAIBUTUE CEpAEUHO-
JHpoTenuansHasa AMCYHKLMSA ;%CI}I’””CTE"X HapYLLIEHWA NpA
W WA Y A IS IH VI B « Kpowme aToro,
. - mMeTabonuyeckasa 6onesHb

CepaeyHo-cocyaucTada netanbHOCTb
KOCTU ABINAETCA

nocreacrBnem
HeHopMarnbHOro metabonuama
PTH n BuTamunHa D.

Evenepoel P, Rodrigues M, Ketteler'M. Seminars in Nephrology 2014;34,2:151-163
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bonbLwon obbeM aNNAEMNONOIrMYECKUX JaHHbIX OOKa3bliBaET
NpPenMyLLECTBA CHMXXEHUA YPOBHS (OCaToB, B CbIBOPOTKE
KpOBU

//— - . -
NephroCare B

* [unepdoccaremmnsa SBNAETCA BaXKHLIM (hakTOPOM pucKa pasBUTUS CepaeYHO-COCYANCTbIX
3aboneBaHuint

* YBENUYEHNE puUcka CMEPTHOCTM OT BCEX MPUYUH M pUcKa cepaevyHo-COCYAUCTON CMEePTHOCTU
CBSI3aHO C YPOBHEM CbIBOPOTOYHOro dpocdopa+>

 CyLLecTBYeT MoNoXNTENbHas KOppensaums Mexay CHUXKEHMEM CbIBOPOTOYHOro dpocdopa u
npesoTBpaLlEHNeM PasBUTUS BTOPUYHOTO runepnapaTmpeosa’

KDIGO. Kidney International 2009;76(Suppl.113):S50-S99;
KDOQI. Am J Kidney Dis 2003;42(4;Suppl 3);

Block J, et al. JASN 2004;15(8):2208-2218;

Tentori F, et al. Am J Kidney Dis 2008;52(3):519-530;
Floege J, et al. NDT 2011;26(6):1948-1955
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[Tpobnema KOHTPOIS Hagrdhocharamu He peLlleHa
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PekomeHayembin KDOQI ananasoH O5nsa CelBOPOTOYHOro pocdrara
3,5-5,5 mr/gn vnn 1.13-1.78 mmonb /n

TonNbKO MOMOBMHA NMaLUMEHTOB AOCTUIAET U NogaepPXUBaET ypoBeHb (bocthaTos B
CbIBOPOTKE KPOBM B Npegernax uenesbix 3HadeHmnn KDOQI!

1% 7" 1
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**i‘“i“i“ﬁ"‘i“i‘ﬁ"i LR nin Image based on study results of Fernandez-Martin et al., 2013
o BT R
mm
Bhlille ueneBbiX B npegenax Hwxe ueneBbix
3HaYEHU LeneBbIX 3Ha4YeHun 3HayYeHun

PekomeHayembin KDIGO 2017 ananasoH Ans CelBOPOTOYHOro dhocdarta
2,5-4,5 mr/gn vnn 0.81-1.45 mmonb/n
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[Mnepdocdatemus: ctapas npobrnema, HOBbIE PELLEHUS.
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XIVOoOujepoccumckasi HayuHoO-
* Ponb docopa B pasButum CUHAPOMA KOCTHO-MUHEpPASibHbIX HapyLLEeHUA Npu
npakumeckaskespepeHLms POO
' sbh7odHRBOPA 2019 .

* [nenoTtponHbIN 3PdPeKT KarbLUUMUMETUKOB N UX BIINSHWE Ha Jle4eHne
runepdgoocartemmmn

e IRBHAA LIRS BIYAK. ...
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OrpaHM4eHHOCTb BO3MOXHOCTEN AUNEThI
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¢ CroXHOCTb BbINOSTHEHUS] peKOMEHaLUNK No OrpaHuYeHnto hocdopa
« [nutenbHas NpuBepPXEHHOCTb PEeKOMeH4auusiM COMHUTENbHA

* PekomeHgoBaHHoe noTtpebrieHne 6enka (1.2 r/kr/cyt — K/IDOQI; 1.1 r/kr/lcyTt — EBPG)
MPaKTUYECKN HEBO3MOXHO 0e3 ynoTpebneHnst MSACHBIX MPOAYKTOB, COAepKaLLmX
3Ha4nTernbHoe KonnuyecTtBo goocgopa

*  COOTBETCTBEHHO, CcTporoe cobniogeHne ocdop-orpaHMyYmMBatoLLENn ANETHLI ONacHo B
NNaHe HapyLeHNa NUTaHns.

[MoTpebneHnune Gernka (r/kr/cyT) [MoTpebneHune docopa (Mr)
>1.2 1353 + 253
1.0-1.2 1052 + 219
0.8-1.0 936 + 217
0.6-0.8 831 + 142
<'0.6 599 + 105

Rufino M e.a. Nephrol Dial Transplant 1998;13: 65-67
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dakTnyeckoe notpebneHne pocdopa bonbHbIMU HA Ananuse

B eBpOHﬁgWﬂ*ﬁ( I_ e NephroCare

raoka VLGB HOECHAR CHe A HAY UHO -

Population Method Mean (mg/day) 97.5 Percentile
n %e!o(:"“ “ ec Kag KOH(pepeHUWA P
Germany
Individual (M) 2 3 ngﬂ @p H 2 Qﬁﬂ 9 r 2,517
Individual (F) i e cy rec 18 . 1,988
Netherlands
Household 5,958 2-day record 1,480 2,601
Sweden
Individual (M) 1,214 7-day record 1,570 2,517
Individual (F) 1,290 K ﬂ 1,988
"eaddOKNIAAJYPEBUYA
803 1,112 1 763

D6H|epOCCUCKan Hay4qHO-

npaKkTuyeckas KoH@epeHuuna, PO
21-23 HosIbpA 2019 i
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XIVOoOujepoccumckasi HayuHoO-
* Ponb docopa B pasButum CUHAPOMA KOCTHO-MUHEpPASibHbIX HapyLLEeHUA Npu
npakumeckaskespepeHLms POO
' sbh7odHRBOPA 2019 .

* [nenoTtponHbIN 3PdPeKT KarbLUUMUMETUKOB N UX BIINSHWE Ha Jle4eHne
runepdgoocartemmmn

e IRBHAA LIRS BIYAK. ...
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OpFaHI/IHIHFI ﬂmagmHore Bb %leHI/IFI C
NephroCare

XV OG%epoccymgcxaﬂua M
yeckKas Koudaepemm? 9,

§ S cxo,u,Horo
v
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g L Serum P; conc. OTINH e ot
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B ; CHUXKaTbLCS ;
g 025+ : Yepes 2 yac nocne
i poBeHb P
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MOYTY 10 MCXOAHOMO

X1V Dﬁu.teng*muucx‘an WAYVUHO-
npakTuvyeckas KOchepeHu,vm P110
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HacTbit Anann3 No3BONSET CHU3UTb Bblpa)XeHHOCTL U

N CTOTyﬂWﬁﬁﬁ I\lvr e NephroCare
oo o 8 | i oo 11 ) GocRe st bopasup o O =

(B) B cpaBHEHUM CO CTaHOAPTHLIM ANann3om ncenenoBaHus

npaKkTU4yecKas KOHpepeHtnaL O

..4%{!@;!6

2 3 4 5 6 (¢ 8 9 10 11 12

10 ; Predialysis Phosphorus (mg/dL)
afm [ypepnaaic '
- -
107]
v L
— v : -

Adjusted Mean (95% C1)
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BbiBeaeHue doocdpopa npu HDF

—

\ e NephroCare
ABTODp Ou3anH n V PesynbraTt
Zender [lepekpecTHOEe 16 24 n, HDF vs HFHD: 0
1999 postD KrivpeHc P npu HDF
Schiffl 2007 | [lepekpecTHoE 76 18-22.5.1 HDFE vs HFHD:
} ypoBeHb P npn HDF
Wizemann | PaHgomuanpoBaHHoOe 44 60 n midD | HDF vs LFHD: Het
2000 pasnuyum
Minutolo PaHgoomMusnpoBaHHoOE 12 6-12 n HDF vs LEHD:
2002 postD ypoBeHb P npu HDF
Penne MHoroueHTpOBOE, 493 [19.5x4.3 n | HDF vs HFHD
2010 PaHOOMU3NPOBAHHOE postD | ypoBeHb P npu HDF

HDFE — remogumadounstpauus

HFHD — BbICOKONOTO4YHBLIN remoamnanns
LFHD — HM3KOMNOTOYHbIN remognanmna

V — obbemM uHby3un npn HDF
postD — pexum noctouniounn
midD — pexum cpeamHHON announm
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NephroCare
m%&!ﬁ@@ﬁ@ﬁ@@ﬁ epiiroranési isbpehd Kpbatininbel P -
495 497 Table 3.
hate cl
BTV ECKan KSFRBEFEHIITPLO
g Peritoneal Membrane Transport CAPD CCPD P Value
%8‘ 2289 e eatinine
% ] | +6 r§4_4 +164 0792
= h-average 445+79 469905 0248
EN Low-average and low 405+67 369109 0266
E Peritoneal phosphate clearance
a e High 495+76 49576 0972
High average +11. 4+83 0.01
= 9+109 0034
CAPD CCPD

mv mﬁmﬁpwmﬁmwmamﬁayww

KJ'II/IpeHC KpeaTuHunHa, HO He Kt/V CTporas agetepMmnHaHTa nepunTtoHearibHoro KrinpeHca

AR F A R R e P EHTI R 6Pﬂ0
21-23 HOAGPA 2648-fr——m-
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XV Qbujepoccunckas Hay4Ho-
* Ponb docopa B pasButum CUHAPOMA KOCTHO-MUHEpPASibHbIX HapyLLEeHUA Npu

1) o sk € 11 L1151 PO
. st JARHQAOPA 2019 T.

* [lnenoTponHbIv 3PGEKT KanbLUMMUMETUKOB U NX BNUSHUE HA fle4YeHne
runepdgpoccaremmmn

| ‘;’;’STHIF“WTypaeﬂman !&ﬁm
X PO CANER G HAYYHO -

rOpuUTM npocbvlna |/||< nequMﬂ rmnep eMl/II/I y OJ'IbeIX C I'I Ha guanuse

npakTuvyeckan kondepeHuuna POO
21-23 HOAOPSA 2019 .




Linnakanuet cHmxaeT IPTH n CaxP BHe 3aBMCMMOCTU OT
cTeneHun BelpaxeHHocTn SHP' L

e B e ——
¥—— N@FDhrC)Care

A B
a0 - Ll Gontrol (7=408) 10 [J Candrol (= 408)

- M Cinacalcet (n = 546) <2 : M Cinacaleat (n = 546)
=* o o=
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= —70 - 300-400' 400-500 ' 5006003 ' 600-700 TOO-E00 * §00-800 BO0-1000 > 1000 o ' by ' | i i

—30 - 300-400 1400-500" 5006007 BO-T0D ' FH0—H00 LBH0=E00 BOC—1000 > 1000

Baseline IPTH subgroup.(pa/mL) Baseline IPTH subgroup (pg/mL )

BornbHble Ha gnanuse ¢ iIPTH>300 pg/ml, HecMoOTpA Ha cTaHO4ApPTHYO Tepanuio npenapatamu BuT.D n
dochat-obmHaepamu, nonyvanu unHakanuet (30-180 mr).

OTmeueHo 3HauuTenbHoe cHmkeHne IPTH (A) n CaxP (B) BHe 3aBUCUMOCTM OT MCXOOHOIO YPOBHS
IPTH. 3ddekT Ha CaxP n P 6bin 6onee BbipaxeH Npu bonee TsHKenbiX HapyLLeHUsIX.

Frazao J et al. ERA-EDTA Congress 2006, 15-18 July, Glasgow, abstr S0016
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CHuxeHune ypoBHS dpocdropa y 60rbHbIX NPU NevYeHnm

LinHakangetom

Cin 1dneY ) Q000 & 181298
ot 100N <h D 26
Advanee ASRes pubScotan l ! Aprd 2003

Clinical Research

Serum phosphorus reduction in dialysis patients treated
with cinacalcet for secondary hyperparathyroidism results
mainly from parathyroid hormone reduction

Emanuel Zitt!, Denis Fouque?, StefonH. Jacobson®, Fabio Motbegt®, Mirosigv Ryba®iPablo UFeRg®,
Marianne Rix’, Bastian Dehmeil®, Nidk Manamileyiand Marc Vervioet!®
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Crech Republic, “Oinique du Londy, Saint-Ouen, Fronce, University of Copenhogen, Rigshospitolet, Copenbager, Denmark, *Amgen
Inc., Thousand Oaks, CA USA, “Amgen Limited, Cambridge, UK and '"VU University Medical Center, Amstordam, The Netherlands
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Abstroct

Bockground. The colamimetic cnacolcet lowers parathyred hormene (FTH), coldum {Co) and
phasphorus (P} in diolyss patients with secondary hyperporothyroidism (SHPT). We explored
serum P changes in digiigsisipotients treated with cinacalcet, while controlling for vitdiimiisterol
and phosphate bindef{PB) Ehongespbosedongdotadiony thepan-Eurgpean obsenvational study
ECHO.

Methods. Patients wite catBgorifed biseim P chiifge fiegreassd/utithoffed/Incréised) of 32
months after starting cinasalc ot and subtategocised by'veamin'D sterol and P8 dose chonges
(decreased/unchonged/incredSed). The impoct of PTH, Co and P, ofd vitoriin D sterol, PBgand
cinocaicel doses (absolute wvalues ondior change) wos evaluated. Predictors of P change were
explored using univariate and multivariote general linear models (GLM) ond logstic regmession
analysis.

Resuits At Month 12661 (81%) of 1607 petiants hod decreasod 61 14 %) Wnchonged and 400

setum B peduction, vitltmio D was cither incretsed or Unchionged and P Bindés decredsed oc
unchanged, PTH wos o K8y predictor of sesum P redbction, with an estimofed 3% decrease
P per 10% reduction in PTH. Changes in vitamin [ stevol ond P8 doses were not generolly signifi-
cont foctors in GLM ond regression anolyses.

Conclusions. The serum P reduction observed in o significant proportion of diolysis patients after
adding anacolcet to on existing thergpeutic regimen. for SHPT aopears 2o resul mainly from PTH
reduction, ot her than from changes In Witomin 0 sterol of PR'dotes. Finoneiol support for Ahe
ECHO study wos provided by Amgen,

Kapweede (Mrenk hidney dnenie, Onomk et secendiry Myser parathyrotinem sum shoghons

Introduction
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1607 6onbHbIX 13 NaH-EBponenckoro nccreaoBaHus
ECHO pacnpegeneHbl no nameHeHnsam P yepes 12
Mec nocre Hadana nevyeHuns LinHakanuetom u
cybpacnpeneneHbl no uameHeHusiMm o3 st D n P-
ounnaepos. OuennBanu enugHue PTH, Ca, P, o3
BuT D, P-6unaepos n LinHakanueTta. NpeankTopol
nameHeHnd P ncecnenoBaHbl B MOHOBapUaHTHOWN U
MHOroBapuaHTHOM OBLLNX NTMHENHBIX MOAENEN U
NOrMCTUYECKOM PETPECCMOHHOM aHanuse.

Ha 12 mec y 661 (42%) P cHusnncs, y 61 (4%) He
namenHuncsa ny 400 (25%) ysenunuuncs, y 485
OOnbHbIX AaHHbIE OTCYTCTBOBASM.

PTH oka3ancs Kno4yeBbIM NPEANKTOPOM CHUXKEHUSA
P: 3% cHwxeHuns Ha 10% cHwkeHna PTH.
N3meHeHus gos sBut D n P-buHaepoB He okasanuch
3Ha4YMMbIMN dDaKToOpaMu.

T.0., CHWXKeHNe P Habnoganock y 3HaYNTENbHOM
A0 Ananu3HbiX BOMbHbIX NOCIe Ha3HaYeHUs
LinHakanueTta B 4OMNOSTHEHME K CYLLECTBYIOLLIEMY
pexunmy rnedeHna BITIT v g9Bnsnocs pesynsratom B
OCHOBHOM CHWXeHusa PTH.

fhe pothologital confifibutian of hyperphosphotogmia Zitt E et al. Clin Kidney J 2013;6:287-294

Chronic kidnoy disease {CKD) is cccompanied by impained t8VEsEUlor salieific otion and cardioveseulof morbidey ond
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N3meHeHune IPTH npu npumeHeHnn unHakarnbLeTa B
3aBUCMMOGTU OT KOHLIeHTpauuu Kanbumua auanusata

\ —— NephroCare B
[MpoueHT (%) nsmeneHuns cpeaHero iPTH or ncxoaHore B thasy EAP: Ca auanmsara = 2.5 mEq/L

Estimate (95% ClI) - 18.9% (- 28.0%;- 9.9%) - 6.0% (- 15.1%3.1%) =12.9% (- 25.4%;- 0.5%)
p-value 0.042

[MpoueHT (%) nameHeHust cpegHero iPTH ot ncxoaHoro B pasdy EAP: Ca gunanusara < 2.5 mEg/L

Estimate (95% CI) 4.8% (- 21.0%, 30.5%) - 7.6% (- 33.2%, 18.0%) 12.4% (- 6.6%, 31.3%)
p-value 0. 202

Qb heKTMBHOCTE MOHOTEPANUN LIMHAKANLETOM MO CHUXEHUIO YpoBHSA PTH MOXET 3aBNCETL
OT COMYTCTBYIOLLErO fIEYEeHNs, BNUSAIOLLIErO HA METABONM3M Kanbuus

npe,D,CTaBﬂeHHble 3Ha4YeHusa p cHUTarTCAd HOMUHal1IbHbIMW.

Full analysis set. Mixed model repeated measures.
iPTH = intact parathyroid hormone; Ca = Calcium; Treatment difference = cinacalcet - Vitamin D

Wetmore JB et al. Clin J Am Soc Nephrol 2015;10:1021-1030
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3meHeHune IPTH npu npumMmeHeHnn unHakanbLeTa B
3aBMCUMOCTU-OT-TUNa Tepanuun.pocdat-duHaoepammu

/”— -~ b= v
~— p— NephroCare S

MpoueHT (%) nameneHun cpeaHero iPTH npu npumenennn Ca-cogepxalumx P-6uHgepos

Estimate (SE) -16.1 (16.6) 1.2 (6.0) -17.3

3Ha4veHune p 0.045

[MpoueHT (%) nameHeHun cpeaHero iPTH npu npumeHeHnn He cogepxawmx Ca P-6uHaepos

Estimate (SE) -93(5.2) -14.3 (5.5) 5.03
3Ha4yeHune p 0.454
N3 134 6onbHbIX, nonyyasLwwmnx Ca-cogepxailume P-buHgepbl UcxodHo,127 ele nonyydanu mnx B coaszy EAP

OhhekTMBHOCTL MOHOTEPANUN LIMHAKATLETOM MO CHUXEHMUIO YPOBHS PTH MOXeT 3aBUCETbL OT
COMYTCTBYIOLLIErO FIEYEHUS, BNUAIOLLETO Ha META00NM3M KanblLius

lMpencraBneHHble 3HAa4YEHUS P CHNTAOTCH HOMUHANBHbBIMU
iPTH = intact parathyroid hormone.

Wetmore JB et al. Clin J Am Soc Nephrol 2015;10:1021-1030
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[pynnbl npenapaTos XUMmn4eckoe HasBaHue PrnpmeHHoe HasBaHue
C BbICOKUM Kanbuun kapboHar Calcichew®, Tums®,
cogepxaHmem Kanbuus Kanbuun auerar PholsLo®, Phosex®
C HM3KMM cogepXxaHneM Kanbuun ayetaT + MarHmn OsvaRen ®
Kanbums kapboHat
He cooepxawme kansumn | JlaHTaH kapboHat Fosrenol®
CeBenamep rugpoxnopug Renagel®
CeBenamep kapboHat Renvela®
MarHun kapboHaT Magnebind®
ANIOMUHUA ruapokcna Aludrox®
ANIOMUHUA.IMAPOKCHA + Mardnii | Almagel®*
kapboHat
Kernesa untpat Auryxia®
/Kenesa okcurnapokcua, Velphoro®500

* He no MHCTPYyKLuK
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Table 2. Dosages of Selected Binders Required to Reach a Phosphorus Binder Equivalent Dose of 6.0 g/day

npaKTquCKaﬂﬁb epeHuna PO

UnitDose  One Tabletto 19 Ca to Reach of Tablets to Reach g of Calcium in a

Phosphorus Binde . 9) arbonate & day) [\ PE D fe g/d#. 6 g PBED Dose
Calcium carbonate 750 0.75 6.0 8 ) 24
Calcium acetate 667 0.67 6.0 9 1.5
Osvaren (Mg carbonate +  435/235° 0.75 - 0.5

Ca acetate)
Lanthanum 500+ 'L
Sevelamer ; m H
Sucroferricﬂ‘(g K an y p e @ LI a

(Velphoro)

« Tabnuua akBMBaneHTHbIX 403 ocdaT-buHaepoB npu nepexoqe ¢ cyTodHon Ao3bl 6,0 r kanbums

N p ke ckam-#o e periLa-R R0

"'..":.".' ;-E? K.rypesuny Minepdocdatemmns Mocksa 2019



. neKapCTnl-B%ﬁﬁﬁl NephroCare

QRMeRQGEMMCKaA HaY HHO-
K TitwacuassoHdeperuymns PO
& P4«23-non6pa 2019 .

| Calcium acetate 435 mg +
r | Magnesium carbonate 235 mg

x|

-
=

| Sevelamer carbonat

Hoxnan.lypesnyua K.5.

Chewable tablet

_,;s‘m!.lfe.rl‘kogoccuucxaﬂ Hay4HO-

ydroxide 500 mg

npa qecxaﬁ“ﬂﬁ’ﬁdsepenuuﬂ PJJ,O
21-23 HOABPA 2019 F:rwwue=

s 5x5 mm per square
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XIVQouwepoccumcKana Hay Y&

Events Total patients

MRAKTUYECKAAKOH cbe.ﬁl;u N5kl O

Chertow et al (2002)" 101 122 (030-388)
Di lorio et af (2012 2 1 ”‘2 3: H 6 p;l 2 r 054 (028-103)
Kakuta et al (2011F° 9 0 ¢ Not estimable

Qunibi et al (2008)" 3 100 7 103 s 0.44(012-166)
Russo et al (2007 28 Not estimable

Sadek et al (2003)" 3 2 03% 033 (004-2:95)
Suki (2008 )¢ 1053 24 5% 0.97 (084-112)
Takei et al (2008)™ Not estimable

i ﬂo yp.e Buua K. . =oes

2310 0.78 (0-61-0-98)

W’Uﬁ“’”"é’” OCCUNCKAs Hay4HO-

BbknBaemMocTb 6b|r|a Ha 22% HWXe npu npumeHeHnn Ca-cogepxaiumnx P-

npARTrSETKERoatEELwe, POO

2 1 — 2 ; H OH 6 pﬂ 2 O 1 J98A eFLancet 2013;382:1268-1277
-
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PaHgoomMusnpoBaHHble Moaenu adpdpekta nevyeHud
npenapartamm KanbLusa Ha Cep,u,equ-cocyuMCTble
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KDIGO okanbuemun u docdar-buHaepax

¥__
KDIGO 2017 Clinical Practice Guideline Update for the Diagnosis,
Evaluation, Prevention, and Treatment of Chronic Kidney

Disease-Mineral and Bone Disorder(CKD-MBD)

NephroCare

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

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

4.1.3{ Y 6onbHbIX ¢ XbI1 3a-5D mbl npeanaraem nsberatb runepkansuemmn (2C)

W SUSSOCSE TITATITIATTITINS SCTUITTL CAtCIUintl il _tIC AYVC-dDDITODIIALC TTOTINAl T A0

4.1.4] Y 60nbHbix ¢ XBI 5D mbl npegnaraemMm ucnonb3oBaTb Ananuni3ar ¢ cogepxaHmem Ca

1.25 n 1.5 mmone/n (2C)

4.1.5: In patients with CKD G3a-G5D, decisions about phosphate-lowering treatment should be based on progressively
or persistently elevated serum phosphate (Not Graded).

4.1.61 V' GonbHbIX ¢ XBIN 3a-5D, nofnyuatoLiumx docdop-CHKaoLLyo Tepanunio, Mbi
npeanaraem orpaHnunTb 003y Ca-comepxalumx gocdop-CBA3bIBaOLLMX NpenapaTos
(2B)
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Ca-auetat Mg-kapboHaTt vs CeBenamep y D0OrbHbIX Ha

remoguanmse

Nephtol Dial Transplant (2000) 25 3MW7-301 7
doid 10, 1093 St/ pf 2092

Advance Access publication 7 June 2010

Evaluation of calcium acetate/magnesium carbonate as a phosphate
binder compared with sevelamer hydrochloride in haemodialysis
patients: a controlled randomized study (CALMAG study) assessing

efficacy and tolerability

Angel L.M. de Francisco', Michael Ludtg Adrian C. Covic’, Markus Ketteler', Ewa Benedyk- Lorens,
Gabriel M. Mircescu®, Caecilia Scholz’, Pedro Ponce® and Jutta Pa&shck-Dcct}cn

'Hospital Margues de Valdeeilla, Universidad de Cantshria, Santander, Spain, *Kuratorium fiir Heimdialyse, Nuernberg, Gennagy,
*University of Medicine GE'T Fopa s, s, Roman i, *Klinikum Coburg, Caburg, Gerfany, ~Fiedenius NephioC are Krakow,
Poland, ®Qlin. Nephrol, HospaDry Canpl Davils, Buchatest, Romaiag Freseniis Medigal Care, Bad Homburg, Geanany and

* Almada-NMC-Centro M&dico Nacional, Lisbon, Port:gal

Garrespondenge and offprintpeguests gaAnge]l LM. de Francisco, E-mail; angelmartinde francisco @gmail.com

Abstract

Background. Phosphate binders are required to control se-
rum phosphorus in dialysis patients. A phosphate binder
combining calcium and magnesium offers an interesting
therapeutic option.

Methods. This controlled randemized, investigator-
musked, mul ieentre ‘trial investigated the'effeet of ‘alei-
um acetate/magnesium carbonate (CaMg) on serum
phosphorus levels compared with sevelamer hydrochlonde
(HCI). The study aim was to show mn-mfcrum of C aMg

HEN PR SRS L RN RSN T\ T TS R VR N

Conclusion, CaMg was non-infefior tothe comparator
at controlling serum phosphorus levels at Week 25,
There was no change in ionized calcium; there was
minimal increase i total serum calcigm and a small in-
aease in serum/magnesium, it had @ good tolerability
profile and thus may represent an efféctive treatment
of hyperphosphataemia.

Keywords: calciunm sosate; hesmidislyss; mageaum cahofiste
phasphate hnder; afely partmetens

m

NephroCare

KoHTponupyemoe
paHOoMU3npoBaHHoOE
MYJSILTULLEHTPOBOE,
MacCKMpOBaHHOE Ans
nccnegosarens
nccnegosaHue y 255
60SIbHbIX N0 CPaBHEHWUIO
CaMg npenaparta c
ceBenamepom. OCHOBHbIe
XapaKkTEPUCTUKN BOMbHbIX B
rpynnax Obinu CXOAHbIMM

De Francisco ALM et al. Nephrol Dial Transplant 2010;25:3707-3717

=" FRESENIS
v MEDICAL CARE

K.l'ypeBuy MNinepdocdhatemmuss Mockea 2019



Ca-auetat Mg-kapboHat vs CeBenamep y O0MbHbIX Ha
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Ca-auetat Mg-kapboHaTt vs CeBenamep y O0MbHbIX Ha
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Dose-response efficacy and safety of PA2L in Japanese
hemodialysis patients with hyperphosphatemia: a randomized,
placebo-controlled, double-blind, Phase Il study

Fumihiko Koiwa' * Akira Terno®
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Abstract

Background Hyperphosphatgihia §8 ¢ommion #n chronic
kidney disease (CKD) and associnted with mortality and
morbidity, We simed to evaluate the dose-dependent effi-
cacy. and_safety. of PA21 (suctofernic axyhydroxide), an
iron“based phosphate bindgly 1n Japanese hemodinlysis
patights with hyperphosphatenia

Méthods“In'this double-blind multicenten Phase T swudy.
183 patients were randomized to placebo or PA21 at doses
of 250, 500, 750, or 1000 mg (based on wron content) three
timesdday fae 6 weeks The pomary efficagy endpoint was
the mean chanpe My Serunt phosphions fexels from baseline
10 end of Weatinent o cach zroup. Advenss redeuons were
evaluated.

Results The change in serum phosphorus level was sig-
nificantly greater in each PA21 gréup thupda the plageba
group (analysis of covarance: P < 0001 for all groups). A

Arwon dorendant chanos in cornm Shoenhamie leuslc Mne

Conlusiong PA2 | Was ane ffcetiyeand safeiratmentthat
gdecreased serum phosphorus devels starting at | week of
treatment when adminisicred as one 250-myg tablet three
times/day. PA21 demonstrited a dose-dependent phospho-
rus lowering effect up to 3000 mg/day. PA2L may be a new
treatment altemmative with selatively low pill shurdeny fon
Japanese hemodialysis patignts with hyperphospharemia

Keywords Hemodialysis < Hyperphosphatemia
Japanese < PA21 compound - Phosphate binder
Sugrofemic oxybydroxide

Introduction
Digtary phosphate is_absorbed fivm the _gastrointestinal

raes and exereted munly through the Kidneys. Eventually,

hufiernhocahntsmis nosire In snd ctuos reoal dicoaes e o

NephroCare

B OBOMHOM cnenomM MHOFOLEHTPOBOM
nccnegosaHum 2 asbl 183 60NbHbIX
ObINY paHOOMU3MPOBaHbI Ha nnauebo
n PA21 B posax 250, 500, 750 n 1000
MI coaepXaHust xxenesa 3 p/AeHb B
Te4yeHue 6 Heq.

W3meHeHune ypoBHs P Bbino
3HaunTeNbHO BonbLue B rpynnax
PA21 no cpaBHeHuto ¢ nnauebo B
PA21 rpynnax 66110 40303aBMCUMO.
CHmXeHue ypoBHS P Huxe 6 mr/an
(1.9 mmon/n) Bo Beex rpynnax PA21
Hayanock B NeEpBy0 Hea,
KYMYNATUBHOE AOCTMXXEHUE K KOHLYY
neyenusi —y > 80% OOMbHbIX.
OcHOBHOM HeraTuBHbLIN 3 deEKT —
yMEpPeHHast npexoasiias auapes.

Koiwa F, Terao A. Clin Exp Nephrol 2016; Jul7:Epub
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|

Change in serum phosphorus level (mg/dL)

1.04 Placebo

0.14

PA21 750 mg = PA21 1500 mg = PA21 2250 mg PA21 3000 mg

[HeBHasa nosa PA21

AnHamuka ypoBHSA P (FAS). P 6b1n1 Hke
npun ysenndeHun gosel PA21

e B A

NephroCare T

M3meHeHne KoHUeHTpauun P cbiBOpOTKM OT
NCXOOHOW [0 OKOHYaHUSA fIeYeHns.
*P< 0.001 Bo Becex rpynnax PA21 no cpaBHEHUIO C

nnauebo.
10
9 F [ F o
j -
8 7 ] [ . [
E 7- ‘ e
= ‘
23°0
>
- gl
£ 4 -
a
% 34— PA21750-mg group
@ =& PA21 1500-mg group
= 27 e pa2 2250-mg group Aresras posa PAZ1
14 —@— PA213000-mg group
~(_= Piacebo
0 T 1 L] 1 L L] L L]

ay FOV-%POR § B3R Y M 5§ O End of
Weeks treatment

Koiwa F, Terao A. Clin Exp Nephrol 2016; Jul7:Epub
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Jirgen Floege', Adrian C. Covic”, )

Nephrol Dial Ti lant (2015) 30: 1037- 1046
Laur J. Lisk®, Stuart M. Spr. 7 naspitat (015}

rpaicEn YecKas KoH

cts of thi
Efficacy of PA21 (sucroferric oxyhydroxi q 2
free polynudear iron(Ii-oxyhydroxide p 2
was compared with that of sevelamer ¢

open-label, randomized, active-controlie
m’"'" o m"' ‘.:;:ﬂ\“ M““'-lm:::d: Jiirgen Floege', Adrian C. Covic’, Mar
per day and 348 recelved sevelamer 4.8~ Edward M.E. Chong7 , Sylvain Gaillard
S-week dose ttration, followed by 4 wer i

change, and then 12 weeks maintenance Oxyhydroxide Study Group
mmmm? nm" o ,d‘:mmm 4 !_monJ"‘mm]ﬂ '"RWTH University Hospital Aachen, Aachen, Gerl
on average, three tablets of PA21 v KfH-Dialysis Center, Coburg, Germany, *Munich (
Efficacy was maintained 1o week i 7
15.1% (PA21) va. 21.3% (

patients that reported at least

adverse event was 83.2% with an
sevelamer. A higher proportion of patie

e

re-randomized into & 3-week superiority Background. Hyperphosphatemia necessitates
maintenance dose in 50 patients va low phate binders in most dialysis patients. Long-t
day (ineffective control)] in 49 patients,

]
aiINndeGKan
efficacy to sevelamer carbor lkms&byncu permits noa-commercial re-use

w-\umwm % ded the odginial work )

For canmen:nl re-use, plmse conlaa )oumak pexmmmmcv-.,.v
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KEYWORDS: pdhererce; dinipyn; fypetphosphaemin te &
PAZY; seveiamer q
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Oxyhydroxide and Sevelamer Carbonate
Vitamin D Receptor Agonist Bioactivity in

Dialysis Patients
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w Change In TSAT, sucroferric oxyhydroxide = Change in TSAT, sevelamer carbonate
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AP deKT Kenesa okcnrnapokcmaa Ha OMOaKTUBHOCTb
aroHUCTOB PELENTOPOB K BUTAMUHY.D
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* Brpynne 3 IPTH cHu3uncs B o6eux rpynnax B CXO4HOW CTeneHu

CpenaH BbiBOA 0 TOM, 4To PA21, B oTnnumMe oT ceBenamepa, BEPOATHO He BNMAET Ha IPTH cHuxarowmn addekT
opanbHbiXx VDRA

Sprague SM et al. Am J Nephrol 2016;44:104-112
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AP dDEKT XKefesa okenrnapokcmaa Ha cocyaucTyro
Kanbundomkaumio. npy akcnepmmeHtTanbHon XIMNH
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Elevated serum phosphoras, calcium, and fibroblast growth factor 23 (FGF23) levels are associated with cardiovascular disease
o ghronie répal digsase. Thiglstudycvalyited the efiects of sucroderric oxyhydroxide (PA2L), 3 new iron-based phasphate
Biader, vimsus lheliabum caBonate Bha atdnevellinciicaloo 8 180, GhSetum SO plidsplocus Sl Al infict
patathyrall hommdse (iI'I'HERoncentmtion., apd the developmentiof ¥asdilar Sllcilicatiof i Bdeninelinduced cheonic renal
folhoge, (CRF) ratsf frer inductiongof € RE sengl T nglon was Sioitlisalitly mpaied (nali@roupsyuten & gassdcwtliop ol scvepe
hyperphosphatemia, and serum i¥TH increased significantly. Al uremic rall(except controlds) then received phosphate binders
for 4 weeks, Hyperphosphatemia and increased serum (PTH were controlled to a stmilar extent in all phosphate binder-treatment

Vascular calcifications of the thoracic

groups. Only sucroferric oayhydroxide was 2 ted with signihcantly decreased
gorta weze decreased by all three pbosphate binders. Calcifications were better prevented at the supersr part of the thoracic and
abdominal gorta i the PAY treated mts in adenige-ingucal CRE ras, sncroferrie oxghvdmicide was af eticgtivegs [aand Se
ikoamoliing hyperphosgiateniigsogondsephyp crparathy mildism, ol WasculiF calti icationg The roleof FOEIS in g lcdBestion

femaingtobe dconfrrmed

1. Introduction (T exyhydioxide cpmtaiging compouadsigaw lichad ditiogs
afgarbohydyites prevents frogox yhipdraxide from aging and

NephroCare

N3ydeH adpdekT PA21 B CpaBHEHUM C
naHTaHoM kapboHaToOM U ceBenamMepoMm
KapboHaTOM Ha CbIBOPOTOMHbIE YPOBHM
FGF23, P, Ca n iPTH u Ha passuTtune
COCYAUCTON KanbUmpukaumm y ageHmH-
nHayumposaHHoun XINH y kpsbic. Bce kpbichl €
rmnepgocpareMmnen n runepnapaTupeo3om
nonyyanun P-6uHaepsbl B TedeHue 4 Hepenb.

* P uniPTH KoHTponupoBanucb 0gMHaKkoBO BO
Bcex rpynnax P-6uHaepos. Tonbko PA21
accouumpoBancd co 3Ha4YUTENbHbIM
CHmkeHnem FGF23.

« Cocyaouctas kansumdukaums rpyaHon
aopTbl CHMXKanacb BO Bcex rpynnax P-
buHaepos. Kanbundukaums BepxHen YacTu
rpyaHoun 1 abaomMvHansHon Yacten aopThbl
npegoTepallanace nyye PA21.

BioMed Research International.2015.
http//dx.doi.org/10.1155/2015/515606
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QP EKT Kenesa oKCUrMapokcuaa Ha CocyancTyto
Kanbundomkaumio. npy akcnepmmeHtTanbHon XIMNH
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BioMed Research International.2015.
http//dx.doi.org/10.1155/2015/515606
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HapyweHunsa co ctopoHbl XKKT CHI/I)KaJ'II/ICb

nocne TUTPALIMGHHOTO N -

X1V O6luepOCCVIVICKaFI Hay4YHO-
PLO

HA co ctopoHbl AKKT 40.5% 12.9% 27.6% 10.3%
Avapesn 17.3% 5% 6.0% 2.3%

eMHeHue cTyna 15.4% .0% 0.3% 0.09
HoKnan bypesunya KA.

3.8% 4.3% 1.3%

X1V Jbuepoecuikckan HayyHO-
npakTuyeckasa KoHgepeHuna PLAO

ogi A NKF 2013, Poster 261
- nHOA A
-
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QPP EKTUBHOCTL OKCUIMAPOKCHAA Xernesa
Pesynbtathl peanbHOoU APAKTUKA (Oauannaddbie UeHTpbl FMC US)
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[ond nauneHToB Ha remoauanuse, OCTUILMX LerieBbiX YPOBHEN
docgatos cbiBopoTkM KpoBn KDOQI (3.5-5.5 mr/n; 1.25-1.96 mmonb/n)
A0 n'yepes 6 mecdues rocre nepekniodeHns Ha tepanmio Velphoro

8.6 3.4 neKapCTBeHHaFI Harpyska

(4ncno Tabn)

- 35% Yucno naymeHTos,
= 30% AOCTUraBLUNX LieNeBbIX
: 2504 +95% ypoBHen hoccartos npu
o nepexofe ¢ apyrux ®Crl1
z 20% Ha Velphaoro
s
T 15% yBenM4nBanochb noyTu B 2
= 10% pasa npu 3-KkpaTHoM
() -
8 504 ::rgz;:m nekapcTBeHHOM
=
° 0%
8 n=269 n=155 n=424

CeBenamep Ca-cogepxallne + JlaHTaH Bcero

Ficociello L., et al. Hemodialysis patients switched
from sevelamer to sucroferric oxyhydroxide as part of

B o HasHa4vyeHus BeﬂbeOpO routine care:’A 6 month follow-up. Poster at the NKF
2016 Spring Clinical Meetings in Boston, April 2016.
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QP DEKTUBHOCTL XKernesa rmagpokcnga anst rievyeHms
runepdgoedaremun.y DonsHbIX. Ha remoguanvse

ORIGINALARESEA REH

One-Year Historical Cohort Study

of the Phosphate Binder Sucroferric 530 6onbHbIX, nony4varowmx HD, 6b1Im nepeBeaeHbl Ha
Oxyhvdroxide in Patients on Maintenance e4yeHune FI/II'Iep(bOCCbaTeMVII/I C pasnnyHbIX (bOCCbaT-
Hemodialysis BVHAEPOB Ha »enesa ruapokcua. OueHmBanuch Aons
et Kol (@ STER VAPFR® 1 Wk M aans SIS Tl B Fraor BN 2
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Kot | Kocomann, MD, FACE FASN T and Kamyar Kalantar-Zadeh, MD, MPH, PhDS
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PacnpegeneHmne 60rbHbIX NO YPOBHIO dhocdropa u

TabneToYHOM Harpy3ke. npv NepeBoae Ha Keaes3o-rmapokeua
- \

—— NephroCare
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IamMeHeHnsa nokasaTtenen nevyeHusa xenesogeduumta npu
neYeHnnpKene3o-rmapoKenaom

Table 4. Comparison of Changes in Anemia and Iron Indices and Anemia Therapies

SO Therapy
Parameter Baseline (—Q1; ref) Qi Q2 Q3 Q4 P Value
Anemia and iron indices
Ferritin (ng/mL) 988 (22) 1056.(22)** 1075 (21)™* 1089.(22)"** 1096 (21)**  <.0001
Transferrin saturation (%) 34.4(0.5) 35.7 (0.5)* 35.9 (0.5)** 36.3 (0.5)"** 35.8 (0.5) .0001
Hemoglobin (g/dL) 10.9 (0.05) 10.9(0.05) 10.9 (0.05)*** 10.9(0.05) 10.9 (0.05) =.0001
Anti-anemia therapy
IV iron sucrose use (%) 78.9 777 75.7 69.6™ 72.1*% .0002
IV iron sucrose dose (mg/month) 75.4(1.1) 73.5(1.1) 72.7 (1.1)* 71.0 (1.1)= 73.0 (1.1) .001
IV ESA usef (%) 87.4 85.1 84.5* 84.3* 83.2* .03
IV epoetin alfa dose (IU/week) 5085 (192) 4675 (193) 4790 (195)* 4830 (202)* 5012 (215) .003

ESA, erythropoietin-stimulating agents; |V, .intravenous; ref, referent; SO, sucroferric oxyhydroxide.

Values are presented as least-sguared mean (standard error) or n (%). P values compare summary estimates across time with —Q1 as the
reference. Overall P values were calculated using linear mixed effects regression (continuous variables) or Cochran’s Q test (categorical
variables).

P < 105; P < .001; *"P =< .0001 (vs. baselinge).

1V ESA use includes epoetin alfa, epoetin beta and methoxy polyethylene glycol, and darbepogtin alfa.

Joumial of Rengl Nutrition, Vol I, No Il (), 2018: pp 1-10
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N3meHeHnsa Tepanum n nabopaTopHbIX nokasaTeren
koppekuun MKB-CKL npunpnMeHeHnn xenesa<rumapokcuaa

e —— NephroCare ‘

Baseline SONTIETEPY
Parameter (=Q1;ref Q1 Q2 Q3 Q4 PValue
CKD-MED biochemical markers
Serum phosphorus{mg/dL) 6.82(0.05) / 6.54(0.05)™*  6.37/(0.05)*™  (6.25 (0.05)*" | 6.19 (0.05)* ..=<.0001
Serum phesphorus =5.5 mg/dL (%) 17.7 24.5™ 30.5"F 36.47* 360™% =2.0001
Corrected calcium (mg/dL)+ 9.25(0.03) 9.21(0.03)* 9.16 (0.03)** 9.16 (0.03)*** 9.1 (0.03y**  <.0001
iPTH (pg/mL) 611 (23) 627 (23) 622 (23) 636 (23) 643 (23) .16
CKD-MBD medications
Phosphate binder pills/day 8.5 (0.08) 4.0 (0.07)* 4.1 (0.07)* 4.2 (0.07)** 4.3 (0.07  <.0001
Cinacalcet use (%) 38.5 40.8% 44 2% 4577 46.0™* <.0001
Cinacalcet dose (mg/day) 60.1 (4.1) 63.4 (4.1)* 63.9 (4.1)™ 63.0 (4.1)* 62.0 (4.1) .0002
IV active vitamin D+ use (%) 74.2 69.6" 62.5*" 53.4™* 43.2** <.0001
IV doxercalciferol dose (mcg/week) 3.7 (0.1) 3.9 (0.1) 4.0 (0.1 4.2 (0.1)™ 4.3 (0.1)* =.0001
Oral active vitamin Df use (%) 15.7 24 2™ 34.5% 42 6" 47 .2 <.0001
Oral calcitriol dose (mcg/week) 0.62 (0.03) 0.65(0.02)* 0.70 (0.02)** 0.75(0.02)™* 0.84 (0.02y*  <.0001
Nutritional and clearance parameters
Serum albumin (g/dL) 3.96 (0.01) * 3.97 (0.01) 3.97 (0.01) 395 (0.01) 3.92 (0.01**  =.0001
Phosphorus-attuned albumin, »10? 0.62 (0.01) = 0.65(0.01)** * 0.68(0.01y** 0.69 (0.01)** “0.69 (0.01y** <.0001
Predialysis weight (kg) 90.3 (1.0) 90.8 (1.0y™* 90.9 (1.0 90.8 (1.0)™* 90.7 (1.0 <.0001
nPCR (g/kg/day) 0.96 (0.01) 0.96 (0.01) 0.95 (0.01) 0.94 (0.01)" 0.94 (0.01)** .002
Phospherus-attuned nPCR, x10% diL/kg/day " 0.15(0.002) 0.16 (0.002)*** (0.16 (0.002)** | 0.16 (0.002)***  0.16/(0.002)*** . < 0001
Equilibrated Kt/ 1.46 (0.01) "~ 1.47(0.01) 1.46 (0.01) 1.47 (0.01) 1.46 (0.01) .23

CKD-MBD, chronic kidney disease-related mineral and bone disorders; iPTH, intact parathyroid hormone; IV, intravenous; nPCR, normalized
protein catabolic rate; ref, referent; SO, sucroferric oxyhydroxide.

Values are presented as least-squared mean (standard error). P values compare summary estimates across time with —Q1 as the reference.
Overall P values were calculated using linear mixed effects regression (continuous variables) or Cochran’s Q test (categorical variables).

P < .05; *P << .001; **P << .0001 (vs. baseline).

tCorrected calcium = serum calcium + [0.0176 x (34 — serum albumin)].

1V vitamin D use includes doxercalciferol, calcitriol, and paricalcitol.
¥ . P Joumial of Rengl Nutrition, Vol I, No Il (), 2018: pp 1-10
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sucroferric oxyhydroxide in patients on peritoneal dialysis
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mmpml* to each other and to the overall m:dy popuhﬂon. patients with end-stage renal dises

with oral phosphate binders (5] 2
options are lV: among th
c m-based binders and t

gt range (<1.78 mmol/L). mwsadumdwnhnlowupm i

burdm (34* 13 versmﬁl +37 tablets/day) with sucroferric | particularly forpaimlson PD, wt s
! . Treatment adh the clinic to a lesser extent than pa 0
ntes were 912% with sucrdemc oxhydroxide and 79.3% | tohavea greater need for a simple: £

NpEErEsRekal
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AP deKTNBHOCTb N Be30nacHOCTb KOMBOMHaLUK rmagpokecuaa
Xenesa v Kanbuusi-kapboHara

— NephroCare

!gfofwo RTS aucs e [l | 5 #8560nBHBCHA auanuse,
nony4aBLUMx ceBenamep
Efficacy anfi Safety of S.ucroferric ) @c,ﬂ,,_\m rmapoxnopua v Ca Kap60HaT,
32&"3’:&7&?::315&'“"'" Carbongte 1o nepeBeneHbl Ha rMapoKcuz, kenesa u
Ca kapboHar. [nagpokcug xenesa

Fumihiko Koiwa’, Keitaro Yokoyama®, Masafumi Fukagawa" and Tadao Akizawa®

"Division of Nephrology, Department of Internal Medicine, Showa University Fujigsoka Hospital, Yokohama, Japan: *Division BBOHM” Cﬂ 3 p/ﬂeH b I'IO 750'3000 M F/Ll,

ol Nephrology and Hypertension, Deparument of Internal MedicinegThe Jiks University School of Medicine, Tokyodapsn;

?Division of Nephrology, Entiecri titlogy e Metabolis, Toksi Ufiver Sity School of Madicine, lsshar, J : and Division of

Nephrology, Depatment of Medline Btk Liniverity Sl of illne. Tl Jlion P EPOH" o HENOCPEANCTBEHHO Nnepen npnemMom
Aiwmn B TedeHue 12 Hea. Ca

Introduction: In this phase Ill, open-label, single-arm, multi-center 12-week study, we evaluated the effi- LL"6 ﬂ' 3 /

cacy and safety of combination therapy with sucroferric oxyhydroxide (PA21) and calcium carbonate for

hemodialysis patients with hyperphosphatemia. Kap OHaT BBOD'MﬂCﬂ e)Ke,quBHO p p'

Methods: We enrolled 35 subjects aged = 20 years with end-stage kidney disease and serum phos-

phorus 3.5-6.0 mg/dl who were undergoing hemodialysis 3 times weekly and taking calcium car- nocne I'IpI/IeMa I-IVILU'VI

bonate and sevelamer hydrochloride. Patients switched from sevelamer hydrochloride and calcium

carbonate to sucroferric oxyhydroxide and calcium carbonate. Sucroferric oxyhydroxide was orally * KOM6V|H|/|pOBaHHO€ BBeﬂ,eHI/Ie

administered 3 times daily within 750 mg/d (250 mg per dose) to 3000 mg/d (1000 mg per dose),

immediately before every meal, for 12 weeks. Calcium carbonate was orally administered 3 times daily rMﬂ'po KCMna Kerne3sa u Ca Ka p6OHaTa
after every meal. Outcomes were serum phosphorus concentration, safety, and satisfaction with

Sowel movem o B HU3KMNX O03axX nogaepXxmearno PB
Results: Mean (SD) serum phosphonis gonc ions wem 5.01 (063) mg/dl &t weak 0 and 489 (1.14)

mgdl at the end of treatment, after patients switched from sevelamer hydrochloride to sucroferie

oxyhydroxide. The incidence of adverse drug reactions was 3 1.4% (11/35), with diarhea being the most UleneBbIX 3Haqu Mﬂx’ COCTOHH Me >I<KT
frequent (31.4%). More sucroferric oxyhydroxide-treated patients were satisfied with their bowel move-

ments. More patients with constipation, as well as those who experienced diarhea, were satisfied with 60” bH bIX VI nepeHOCM MOCTb nequ MH
their bowel movements at the end of the study.

Conclusion: Combined administration of sucroferric oxyhydroxide and calcium carbonate at low doses yﬂy‘-ILLI nn VICb

was efféctive in maintaining serum phosphorus concantrations withinithe targét range, and jpatignts’
gastrointestinal status improved. Sucroferric oxyhydroxide maintained its serum phasphorus-lowering
effeet with a decreased pill burden, and its concomitant administration with calcium carbonate was well

tolerated.

Kidney Int Rep (2018} 3, 185192 https'dolorg10.10164.ekir. 201 7.70.003

KEYWORDS: calcium carbonate; combination therapy, hemodialysis; hyperphosphatemia sucroferric axyhydroxide
(PAZ1)
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atients with chronic kidney disease (CKD), espe- increase in calcium-phosphate produa in end-stage i i
P ¥ Koiwa F et al. Kidney Int Rep 2018;3:185-192

cially those in the advanced stages and receiving kidney discase.” Such a propensity has_been identi-
hemodialysis, have a high' prapensity to develop fied in several observational studies asian important
hyperphosphatemia.’ Indeed, the prevalence of component of the cardiovascular sk in ‘end-stage
hyperphosphatemia in  cnfstage kidney  disgase kidney discase and an independent ‘@ardioy aseular
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of Hyperphosphataemia in Patients Receiving Dialysis,
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Abstract
Background  Hyperphos|

ful in patients receiving dialysi B a B e 0osEEE®D
noncalcium-based phosphate & Ah A A A AAAAA
carbonate (SC) and sucrof: P :
Objective  The aim of this study was 1o dctermmc the bllusuc sensitivity analysis of th hnsecasc PA.I was 40%
he od _steateg < dominant in II Go. and at least cost-effective in 8346, of 35%
parel S

1L € ﬁnﬂﬂmﬁaﬂ Hay4YHO-
M ark: ati
from a randomised clinical trial comparing PAZl and SC. binders may be cost saving and yiclds only very

Model input pammetas weee derived from published lit- Hml(ed disadvantages in terms of quality-adjusted sumvnl

er published Costs__ PA2I ars 1o o, nerspectiv P 0
i cottish ‘
nHaKt ﬂéc epeHUUS
tal cost cffeawcncss ratio (ICER), expressed as cost or _ ‘ o 30000 .

savings per quality-adjusted lu!eymr (QM Y) gained or Willingn to-Pay (GBP)

forgone, Deterministic and probabili analyst -
was performed to explore uncerting puon o 7
nd model input parameters. i ' . .
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Table 1. Some Oral Drugs for Hyperphosphatemia

- | 4 - Ayailable Fogmulationy g3y ¢ ) YsualiAdulyD o '15'.
|.'..: Phoslo'Gelcaps -? g .‘w. ( .w' w 20( 'i,:- 18 "‘.'
(Fresenius Medical Care) (507-676 mg Ca)
Eliphos (Hawthorn) with eaech meal 133.60
Phoslyra (Fresenius Medigal Cz 51 : & 251.20
Ferric citrate — Auryxia ( 3 " 3 680-1890 mg Fe) 1101.60
in 3 divided doses with meals
Lanthanum carbonate — Fosrenol (Shire) 500, 750, 1000 mg chewable tabs; 500-1000 mg tid 841.20
750, 1000 mg packets with meals?
Sevelamer carbonate — Renvela (Genzyme) 800 mgq tabs; 0.8, 2.4 g packets 1600-3200 mg tid 924.10

Sucroferric oxyhydrox

with
de m withﬁs2 897.80
(Fresenius Medical ] [

1. Approximate WAC for 30 days' treatment with the lowest usual dosage. WAC = wholesaler acquisition cost or manufacturer's published price to wholesalers;

. KNEOBIRep6CEMMEKas-HayUHo-
npakTuyeckasa KoHgepeHuna PLAO
21-23 HOAOPA- 20191
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CANEPQOCOATEMIS ¥ BONBHLIX

C XPOHUYECKOU BONIESHBIO NOYEK:
OAPMAKO3KOHOMUYECKWW AHANN3
TEKYILEW OO COAT-CBA3BIBAOWLEY
NEKAPCTBEHHOW TEPANUN

B POCCUACKOOELEPALIAY
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Benvgopo” 500 .
(egenamepa rupoXAOpiz %0431 FKOHOMIA
(eBenalepa kapboHar 941 FKOHOMIA

Kanbiywa Kapbowar 145647 FKOHOMIA

Ranbusg auerar 82744 FKOHOMIR
v 168908 IKOHOMAA

Kapbosar

+ «Benbdopo® 500 - HaumeHee 3aTpaTHas cxema fnevyeHust rmnepgocharemmum y
BONbHBIX ¢ XPOHNYECKON DONE3HbLIO movek B Poccuuckon deaepaumm

e BknoyeH B OHJIC ¢ 2018 r

Kyrukos A.1O., 2018
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XIVOoOujepoccumckasi HayuHoO-
* Ponb docopa B pasButum CUHAPOMA KOCTHO-MUHEpPASibHbIX HapyLLEeHUA Npu
npakumeckaskespepeHLms POO
' sbh7odHRBOPA 2019 .

* [nenoTtponHbIN 3PdPeKT KarbLUUMUMETUKOB N UX BIINSHWE Ha Jle4eHne
runepdgoocartemmmn

e IRBHAA LIRS BIYAK. ...
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npakTuyeckasa koHdepeHuusa POO
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25 Vit D
Ercalcidiol (25(0OH)Ds)
VDRa Calcitriol (1,25(0H),D3)
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or# m)%B I@z, syn hetlc

ﬂll

a, vitamin D receptor agonist; 25 |t B 25-hy ro

Comment

D3, natural hormone
Ds; synthetlc prohormone®

ﬂ-ormone
analog

»&. A

tamin D.

n p ARTATETRASY T(Wéﬁ‘é'ﬁﬂ‘i?fﬁ“@ﬂp

2 1 — 2 ; H OH 6 pﬂ 2 0644059 A, SF]ue SM. Kidney Int 2010;78:146-151
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[TobouyHbIe adpdekThl Tepanun akTnsatopamun VDR
(npenapatamu BUT D)

- e— —

e — — NephroCare

~

« [unepkansuemus n rmnepdocdareMms 1, Kak pesyrnsrtart, nosbilueHne PxCa
NpoayKTa;

» « Kanbumndukauma MArknx TkaHen, ocobeHHo cocyamctas kansumdukaums —
KIo4eBOW (hakTop BbICOKOIO prcKa cepaedvHO-cocyancTbix 3abonesannm ripy XbIT,;

* [lpogomkutenbHoe BBEOEHUE BbICOKMX 403 CBS3aHO C pa3BUTUEM rmrnonapaTmpeosa
N agnHammyeckon 6one3Hn KoCcTen.

CooTBeTCTBEHHO, NPOTUBOMNOKa3aHUAMM K nroboun coopme npenapaTtoB
aKTMBHOro ButamunHa D siBnAaroTcA:

* [unonapaTtnpeos;

* [nnepkansumemus;

» Tvnepdocdaremus;

»  [lpn3Hakm BHEKOCTHOWM (Cepae4HO-COCYANCTON) Karnbuudukaunm
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[TapameTpbl, onpegenaioumne Beibop docdop-

CBA3bIBAOLLUXTIPENAPAaTOB p- -
— NephroCare
*  ®docdop-cesa3biBatoLLad CNOCOBHOCTb BaxkHeLWWiA napameTp
nperaparta onpegensitomin 4o3y U KOANYecTBO

N s . Il T T . - i L S -

« Hanuuve 1 BbIpaXeHHOCTb MPUHMMAEMbIX TABNETOK

runepnaparmpeosa

OnpenensieT BO3AMOXXHOCTb
npumeHeHnsa Ca-coaepxxalimnx
npenaparoB

a - - ar - . - -—— .

YpoBeHb MnasMmeHHOro KanbLuus

[Mpu3HakKn cepaevyHo-CcoCyancTomn

Kanbuudukauum
OnpenensieT HeobXxoaANMOCTb

a2 -|m .. - a = Il . . . . - - - - - -

OnpenenseTt nNpuBepPXXeHHOCTb

JledeHune npenapatamMmu akTUBHOIO npumeHenusi Ca-codepallmx
BUTamMuHa D / npenapaToB
» JleueHune KanbUMMUMETUKAMU
a OONbHLIX K TEpannu

» JlekapcTBeHHasi opma npenapara,

No6oYHbIE 3D EKTHI
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AnNroput™Mm NpodunakTukn n nedeHmns runepdpocdaremMmmm y
bonbHbIX'e XBl] Ha. ananuse
\\__‘ — NephroCare T

* PasymHble gneTtundeckue orpaHn4eHus nocTynneHns gocgaron
*  WcknroueHne pocdaTtHbIX 4obaBoK, obnagaroLmx noBbILLEHHOW abcopbumen

*  [wnanusHble MeToabl:
¢ [lpn coxpaHHOCTM OCTATOMHOM NOYEYHOU (PYHKLUMM NPEeanoYTUTENbHOCTE NMpOBeAeHNS
nepuToHearnbHOro Ananunaa
*  YAnNMHEHVE ApU HaNnyYny BO3MOXHOCTU OUaNN3HbIX CECCUN (HOYHOM EXXEHOLUHLIN Ananns)
* YBenuyeHue npu Hann4Yum BO3MOXKHOCTU YacTOTbI ANANN3HBIX CECCUN (KOPOTKUN exXxeaHEBHbIN
ananna)
* [lpegnoyvteHne npuMeHeHust remogmadunsTpaumm on-line
*  [lpumeHeHMe no nokasaHusmM unHakanueta ans nedenma BITIT (3% cHuxeHue docdopa Ha 10%

CHwxeHne PTH)
* [lunepdocdaremus - NPOTUBOMNOKa3aHWe Ang npUuMeHeHns npenaparoB akTMBHOMO BUTaMunHa D
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AnNroput™Mm NpodunakTukn n nedeHmns runepdpocdaremMmmm y
bonbHbIX'e XBl] Ha. ananuse
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«  MpumeneHne Ca-conepxalwunx npenapaTos:

«  [lpu uenesbiX U NOBbLILWEHHbLIX 3Ha4YeHusxX iIPTH Ha (ooHe OTCYTCTBUSA runepkansunemMmm,
BepndULNPOBaAHHOW COCYANUCTON KanbLUuukaumm, npuMeHeHna npenaparoB akTMBHOIO BUTaMMHA
D

° npl/l npuMeHeHnn No NoKa3aHnAM LMHaKarileTa

* [Mpenapartbl BsiOOpa: MMHUMAaNbHOE coaepXaHue arieMeHTapHOoro Kansumsa npy MakcumansHom P-
CBA3bIBAOLLLEN CMOCOOHOCTH

«  [NpumeHeHne Ca-Hecoaepxallux npenapaTos

«  BHe 3aBucumocTun ot ypoBHs iIPTH npu npotnBonokasaHnax K npumeHeHuto Ca-cogepxatimx
npenapartoB (rMnonapaTupeos, rmnepkanbuneMmnd, cocyguctas kKanbumdukauus, npuMeHeHne
npenapartoB BUT D)

« [lpenapatbl BeIbOpa: MakcumarnbHaa P-cBg3biBatoLlas CrnocobHOCTL (KONMYecTBO TabneTok),
MUHMMarbHas YacTtoTa NOBOYHbIX 3PPEKTOB, yaobHasa ana npuema popmMma Bbinycka
(xkeBaTenbHas TabneTtka, aMyrnbCus)

+ Bbibop npenapata onpegensetcs AOCTYNHOCTbIO, NEPEHOCUMOCTLIO, NMPUBEPKEHHOCTLIO BOMBLHOIO
K NpyeMy AaHHOro npenapara

~
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Let us preach what.we dorand do what we preach
¥___—— N

ephroCare

Cnoso n-geno

Sir Winston Spencer Churchill (1874-1965)
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