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NedeKT Knoto nnm FGF23 = apPeKT
npexaeBpemMeHHOro CtTapeHms

OcTaHOBKa poCTa

HapylweHune no3HaBaTeNbHbIX CNOCOBHOCTEN
[loTepa cayxa

[MNOroHaAOTPOMNHbIM TMNOrOHaANU3M

Cocyamcrtas Kanbundpukaumsa

MnepTpodpma mnorkapaa

IMPunlema nerkmx

OcteoneHus

JKTONMUYECKaa KaNbUNPMKaLNA MATKNX TKAHEN
10 ATpodusa TUMyCa, KOXU, CKENETHOWN MYCKYNaTypbl
11. lpexxaeBpemeHHaa CMepTb

12. MNosbiweHune pocdopa, Kanbyuma U KanbUuUTPUOIA
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[lepeKT KNoTo — KaK Ham CrnacTun mMbillb

CHU3NTb CUHTE3 KANTbUUTPUOJIA
CHUXeHue docdopa,

CHUXeHMe Kanbuma,

CHUXEeHUE KanbunTpunuona
CHW3UTb SKCNPECCUIO HATPUW-
POCPATHOTO KO-TPAHCIOPTEPA 2A
TUMNA (NPT2A):

CHUXeHue docdopa,

NOBbILWEHNE KanbLUUA

MOBbIWEHME KanbLUTPMONA
CHU3UTb NOTPEB/IEHUE ®OCDHATOB

Ohnishi M, Razzaque MS. FASEB J 2010; 24: 3562—-3571
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A phosphate-centric paradigm for pathophysiology
and therapy of chronic kidney disease

Makoto Kuro-o'

'Department of Pathology, University of Texas Southwestern Medical Center, Dallas, Texas, USA

Table 1| Comparison between the current and the proposed
new paradigm of phosphate restriction

Current paradigm New paradigm

Rationale High blood phosphate High urine phosphate injures
promotes vascular calcification renal tubules and induces renal
and cardiovascular events fibrosis

Goal To lower blood phosphate To lower blood FGF23

Indication ESRD with hyperphosphatemia CKD stages 2-5 with high blood
(~0.3% of the total CKD FGF23 levels (~35% of all CKD
patients) stages 2-5 patients)

Abbreviations: CKD, chronic kidney disease; ESRD, end-stage renal disease; FGF23,
fibroblast growth factor-23.

M Kuro-o Kidney International Supplements (2013) 3, 420-426;



1. BbiBOA,

* ABNAACb KNHOYEBLIM 3/IEMEHTOM
XU3HeaeaTenbHoCcTn ¢ocdop npu
HapPYLLEHMAX CONPOBOXAAOLLMNXCA €ro
N30bITKOM OKa3blBaeT paa 3dPEeKTOB, KOTOPbIE
cnocobcTtBytoT nporpeccumn XbI1, cocyanctbim
NOpa*XeHUsAM U YKOPa4YMBatOT }KU3Hb

KaK 3To TpaHC/IMPOBATb B MPaKTUYECKYo chepy?



[ThaH

1. banaHc ¢ocdaTos
2. Ponb docpartos B pa3sutuum BITIT

3. N3bpaHHble BONPOCHI Tepanuun: AuUeTa,
dochaTbmnHaepbl, KoppeKkumsa MNTI



BAZTIAHC ®OCPHATOB — YPABHEHUE
C HEU3BECTHbIMW



Abcopbumna pocdopa B KNLLEYHUKE:
16 mr/Kr/cyTkun (3 Mr/Kr BbIBOAUTCSA C KenyaoUyHbIM
CEKpEeToOM)

MaccreHbIN . * AKTUBHbIE MeXaHU3MbI

napale/ionApHbeIN obecneunsatot 50% NOCTyNAEHUA

TPancrnopT npu CHUXKeHnn pocdopa
yBENNYMBAOT €ro abcopbuuto

* @daKTopbl ycnansatowme
abcopbuuio:

-KANbUUTPUON

-HU3KOPOCHATHAA B AUNETE

* [laccuBHble meXxaHU3Mbl —
napauenntonApHbIN TPAHCNOPT

AKTUBHbIN TPAHCMNOPT:
NaPi-2b
PiT1




BanaHne KanbuuTpmoaa Ha
BcacblBaHMe ¢ocohopa

350 /’_ 80%
60%
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250 - / —
M rpynna cpaBHEHMUA
200 - Py P
150 - M naymeHTbl Ha AMannse Ao
BuUT [l
100 -
¥ NauneHTbl Ha Ananuse
50 - nocne sut [j
O _
no3a pocopa  abcopbums YPOBEHb
NPUHATOrO docopa mr KanbumuTpmona B

BHYTPb (Mmr) Kposu (nr/mn)

Ramirez JA, Emmett M, White MG et al. Kidney Int 1986; 30: 753-759



BbiBegeHmne dpocdopa B NOYKAX
(13 mr/Kr/cyTKu)

BbiBeaeHUe ocywecTBnAeTcA
nocpeactsom punbTpaLmmn
Peabcopbumna ocywecTsnsaeTca B KnyboukoBas
NPOKCcMManbHbIx (70-80%) m dunbvTpauun
ANCTaNIbHbIX KaHaNbLAX
Hatpuint-dpocdartHbie
TpaHcnopTtepbl 2 TMNa Aun C
dakTOpbl ycMAnBsatowme
BblBEAEHME:

nTr

FGF-23

FGF-7

Secreted frizzled related prote
(sFRP-4)

Matrix extracellular
phosphoglycoprotein (MEPE)

Peabcopbuus:
Npt2a
Npt2c



STUDIES OF CALCIUM AND PHOSPHORUS METABOLISM

IV. Tae ErFecT oF THE PAraTEYROID HORMONE!
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3. The calcium level in the blood is markedly but gradually ele-
vated by parathormone injections. The extent of this elevation varies
in different individuals, and is more marked when the patient is on a
high calcium diet.

4, Parathormone administration abruptly increases the urinary
phosphorus excretion without affecting the fecal excretion. Following
cessation of parathormone administration, the urinary phosphorus
excretion rapidly falls to a level below that found before the adminis-
tration. These changes are more rapid than those produced in the
calcium metabolism, and greater than can be explained by a theoreti-
cal calculation of the phosphorus liberated with calcium and nitrogen.

5. The phosphorus level in the blood is primarily lowered by para-
thormone. If, however, the serum calcium rises above a critical
level of about 14 to 15 mgm., then the urinary phosphorus excretion
falls and the blood phosphorus rises.

3.YpoBeHb KanbLuMA NoBbILWAETCA
npu nHbekuun MNTI

4.Ha3HayeHue Tl pe3ko nosbiWwaeT
3KCKpeumto pochopa C MoYOHn

5.MTT cHuxKaeT pocdop B Kposu. Ho
€C/IN KaZlbLUMi KPOBU HaYMHaET
NPEeBbIWaTb KPUTUYECKMN YPOBEHD -
3KCKpeuuna pocdopa ¢ moyomn
nagaeT u pocdop Kposu
NnoBbiLaeTcA

Albright F, Bauer W, Ropes M, Aub JC. Studies of calcium and phosphorus metabolism. V.
The effect of the parathyroid hormone. J Clin Invest 1929;7:139-81



B3anmocBsasb FGF-23 c akcKpeunen pochaTtos ¢
MOYOU NPU Pa3HbIX ctaanax XbI1
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Figure 3. Correlations between serum FGF23 and urinary fractional excretion of phosphate (FEPi) in CKD patients. (A4-D) Serum
FGF23 concentration plotted against FEPi in CKD patients at stage 1 (A}, 2 (B), 3 (C) and 4-5 (D). Correlations were evaluated using Pearson's
correlation coefficient.

Sakan H, Nakatani K, Asai O, Imura A, Tanaka T, et al. (2014) Reduced Renal a -Klotho Expression in CKD Patients and Its
Effect on Renal Phosphate Handling and Vitamin D Metabolism. PLoS ONE 9(1): e86301.



Perynauma noctynaeHna u sbiBeaeHna pocdopa

N?PFZb NaPi-2a
PiIT1 NaPi2c

Bce ycTpoeHo Tak, yTobbl npu HeobxoanmocTu nosbliweHna ¢ocdaTos
YBENNYUTb MNOCTYNAEHUE Yepes KNLWEYHUK (MOI0XKUTENIbHbIE PEFYNATOPDI),
a B cy4ae HeobXxoAMMOCTU CHUXKEHUA - YCUNNTDb BbiBEAEHNE NMOYKaAMMU
(oTpuuaTenbHblie perynatopbl).



[MpsAMan CBA3b MeXKAy KULLEYHMKOM U MOYKOM

BeegeHune pocdata
HaTPUA B KULLIEYHUK
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Fig. 1. Mean FE Pi in intact or thyro-parathyroidectomized rats after the
intestinal administration of sodium phosphate or sodium chloride. Groups of
rats were administered either sodium phosphate or sodium chloride and FE Pi
was measured at 0, 5, 10, 20, and 30 min after commencement of the infusion.
Filled circles, intact rats given intestinal sodium phosphate; filled triangles,
intact rats given intestinal sodium chloride; open circles, TPTX rats given
intestinal sodium phosphate; opentriangles, TPTX ratsgiven intestinal sodium
chloride.

Berndt et al. PNAS . June 26, 2007 . vol. 104 . no. 26 . 11085-11090



[pn yBennvyeHnn ¢ochatos B AUETE KULLEYHUK HE B COCTOAHUMU
CaMOCTOATENbHO PELNTL Npobaemy
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EXSteEy phrsphiorus poncentazion (%) Nueta 0,3% | Oueta 0,6% | Oneta 0,9% | Aveta 1,2 % | Auneta 1,5 %
M MocTynneHue BHYTPb (Mr/aeHb) 51,8 90,8 131,5 182,8 197,6
M BbiBegeHue ¢ Kasiom (Mr/aeHb) 23,8 30,6 32,4 45,2 47,5
KuweuyHasa abcopbuusa (mr/geHn) 28 60,2 99 137,6 150,1
M BbiBegeHune ¢ mo4voi (Mr/aeHb) 4,2 56,5 102,1 179,4 274,9

KuweyHan abcopbums = MocTynneHne BHyTpb — BbiBeAeHME ¢ Kanom
BanaHc = KnwweyHan abcopbuusa — BbiIBEEHNE C MOYOM

Y. Tani et al. J. Clin. Biochem. Nutr., 40, 221-228, May 2007




A NOYKM MOTYT U NepecTapaTbca: oTpuLaTebHbIN banaHc dochopa
Ha pOHe AMeTbl C BbICOKMM codeprkaHmem pocdaTos

(A) Dietary phosphorus concentration (%)

03 06 09 12 15 300
Npt Illa -. - 250
— 200
B -actin W‘ 150
B
Bl 1.2 100
£ 0 50
-§-§ 0.8
‘.{;% 06 0
g% 0.4 50
% 0.2
T 0 -100
03 06 09 12 15
Dietary phosphorus concentration (%) -150
Oneta 0,3% | Aneta 0,6% | OAveta 0,9% | Aneta 1,2 % | Aneta 1,5 %
M MocTynneHue BHYTPb (Mr/aeHb) 51,8 90,8 131,5 182,8 197,6
M BbiBegeHue ¢ Kasiom (Mr/aeHb) 23,8 30,6 32,4 45,2 47,5
® KuweyHasa abcopbumsa (mr/aeHn) 28 60,2 99 137,6 150,1
M BbiBegeHune ¢ mo4von (Mr/aeHb) 4,2 56,5 102,1 179,4
M bannaHc (mr/geHb) 23,8 3,7 -3,1 -41,9 -124,8
 OTr (nr/mn) 7,8 33,8 32,5 25,1 . 751

KuueyHana abcopbums = MNoctynneHne BHYTPb — BbiBegeHme ¢ Kanom
BanaHc = KnweyHas abcopbuymsa — BbiBeAEHME C MOHOM Y. Tani et al. J. Clin. Biochem. Nutr., 40, 221-228, May 2007



KocTHaAa TKaHb MOXKeT bbITb JOHOPOM UK Aeno ¢ocPaTos,

(0bMeH Kr/CyTKM)

NaPi-2b
PiT1l



2. BbiBOAbI

* banaHc docPpaToB OCYLLECTBNAETCA B pe3y/sibTaTe
perynaunm ero abcopbumm B KNLLIEYHUKE,
peabcopbumnmn B NOYKaAX U U3MEHEHUNA NPOLLECCOB
obmeHa B KOCTHOW TKaHU

e [loTeHUMaN KOCTHOM TKaHU (bypepHana eMKOCTb)
Hen3BecTeH

e CyauTb O HapyweHusax obmeHa pocdopa no
KOHLUEHTPauumn HeopraHnyeckoro ¢pocdata B
KPOBW MOXHO JIULLb B A3/IEKO 3alleaLllmnX Caydyanx



POJib POCHATOB B PASBUTUU
BITIT



D deKTbl Harpyskn ¢pocpopom npu ypemmu
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e i i a3 oo b AT CoONnpoBoOXAaeTCA CHWKEHUEM KanbLnA U
AR poctom [MTT. B ciyyae napaTMpeounasKkTommm
CHUXKEHME KaNbuus — 3HaUYMUTE/IbHOEe

EDUARDO SLATOPOLSKY and NEAL S. BRICKER Kidney International, Vol.4 (1973),p. 141—145



[MpepoTspalleHne pa3sutma BITIT Ha poHe
CHUXeHWA noctynneHmna ¢ocedaTtos
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[Mponndpepaumna knetok MUK B
3aBUCUMOCTU OT YpOBHA pocdopa (in vitro)

B 4
o ) PaccmaTtpusatloTca ABa BapuaHTa
2 67 nosbiweHnAa MNTT:
e T -NocpeacTsom CHUMXKEHUA KasbumA
..i'j 1 ' -HenocpeacTBeHHO Yepes aencTame
E (1 Ha KneTku LK

a9 4

0 4

<6.3 mg/dL =6.3 mg'dL
Serum phosphate

Fig. 1. The effect of pre-PTX scrum phosphate values on human
parathyroid cell proliferation m vitro. Cell proliferation (% cells in
5 phase ) was determined in parathyroid lissue from 47 glands (from
19 patients) incubated for 24 hours in medium without {(dark bars) or
with (white bars) 107" mol/L caleitriol. Groups are divided by the mean
pro-PTX serum phosphate value (6.3 mgidl). Values b percent cells
in & phase are given as the mean = SE P = 001 va (—alatriol ;" F =
(05 ve. {~+caleitriol ) of serum phosphate <62 mg/idL.



[MaTonornyeckui Kpyr nosbiweHus dochaTos
MPU CHUKEHUU NOYEYHOWN GYHKLUMK

BbIxoaa P BbIxoaa P
N3 KocTen N3 KOCTeu

Ha npaKTuke mbl 3Haem, YTO 3a710rom ycnewHom Tepanum BITIT aBnAETCA KOHTPO/b
docdartoB. M HaobopoT, KoHTpoAnb [Tl conpoBoXagaeTca KoHTponem pocdaTos



CHMXeHune dochopa Yy ANannU3HbIX NALUEHTOB
NOJIy4aBLUMX JIeYEHME LUMHAKANbLETOM 0OYCNOBNEHO
r1aBHbIM 06pa3zom cHukeHmnem MNTT

Table 3. Significant predictors of serum phosphorus (P) change by univariate general linear modelling (GLM; log-transformed) and logistic regression
analysis

GLM Logistic regression
Estimated serum
Parameter” No.of patients  Pchange, % (95% Cl)  P-value®  Odds ratio (95% CI)  P-value®
Baseline characteristics
Dialysis vintage (months) 1119 -0.03 (-0.06, -0.01)° 0.006  1.002(1.000,1.003)°  0.047
Hours of HD/wk at cinacalcet start 960 -0.87 (<149, -0.25)° 0.006  1.029(0.982,1.079° 0212
History of parathyroidectomy: yes versus no 1113 -619(-1198,-002) 0050  1.256(0.797,1981)° 0323
PTH
At cinacalcet start (per 100 pg/mL) 1114 —0.42 (=0.75, -0.09) 0012  1.016(0.992 1.040°  0.187
Absolute change baseline to Month 12 (per 10 pg/mL) 1004 1.02 (0.69, 1.35)° <0.001  0.950(0.925,0.975)°  <0.001
% change baseline to Month 12 (per 10%) 1004 091 (0.60, 1.22)° <0.001 0938 (0.912,0.964)°  <0.001
Change in cinacalcet dose
Decrease versus no change/increase 1095 -4.78 (-9.25, -0.09)f 0.046 1.072 (0.764,1.506)°  0.687
Change in vitamin d sterol dose
Absolute change (per 10 pg/week) 1053 1427 (191, 28.13)° 0.023  0.787(0.354,1.751)° = 0.558

E. Zitt et al. Clin Kidney J (2013) 6: 287-294



3. BbiBOAbI

 dochaTbl UTPAOT CAMOCTOATENbHYIO PO/b B
pa3sutuun BITIT

e Passutue BIMT npn coxpaHHOU GYHKLMMN NOYEK
cnocobcTByeT CHUXKeHUo pochaToBs, Npu
OTCYTCTBMU NOYEYHOU PYHKLUMNN- CNOCOBCTBYET
Na/1IbHENLLEMY UX MNOBbILLEHUIO

* Hy)XHO pa30opBaTb NATO/IOFMYECKMIM KPYT (B KAKOM
mecTe?)



M3EPAHHbIE BOMPOCbI TEPATMUMU -
®OCPATEUHAEPDI



HeageKkBaTHOCTb Ha3HavyeHuAa docPaTbmHaepos cpeau
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TUNUYHbBIN eXkeaHEBHbIN
PEXMM Nponmcu
dochpatbmHaepos B CLUA
obecneumnBaeT cpegHee
ceA3bIiBaHMe docdopa ~250
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dialary phosphorus intake of
1500 mg'd
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Fipure 1.
Dhstribunon of Phosphorus Binding Capacity. Dark bars represent 203 patients prescribed a
single binder. Light bars represem 21 patients prescribed two binders

Huml AM, Sullivan CM, Leon JB et al. Ren Fail 2012; 34: 1258-1263



NocTtynHble (ycnoBHO-AoCTYNHbIE) B PO pocdaTtbmHaepsbl

CopeprkaHune KanbumA

Kanbuuii cogeprkalime

= KapboHat Kanbuusa

ml AUeTaT KanbumAa

Marnusa

Kanbuua auerar
rMAPOKCMKapboHaT

OTcyTcMBe AOCTYMNHbIX IEKAPCTBEHHbIX
dopm

Cynpeccus MNTI,

Puck Kanbumndpukaumm

He copeprkalime Kanbuum

(rmpgpoxnopua)
EG*-’PUJ INIEI VI 1N \WVINGAZ ] I—I—II\\).I-I

CeBenamepa KapboHaTt

Henesa (lll) okcurnapokecunp,

ANIOMUHUA TMAPOKCUA,

Rkaesaa LLkory




CpaBHeHMe 4acToTbl NOOOYHbIX 3DDEKTOB HECOAEPHKALLMX KanbL WA
dochatonHaepos: HMenesa (llIl) okcurnagpokcmnaa n Cesenamepa

Table 2 | Overall TEAEs and TEAEs occurring in = 5% of
patients in either treatment group, stage 1 (55; N— 1055)

PA21 SEVEJ-HI"I"IEI' - Savaro = Moderaie = Mikd
(N =707) (%) (N = 348) (%) :
45
Any TEAE 832 76.1
Any severe TEAE 115 10.9 b
Any serious TEAE 18.2 19.8 o 38
Withdrawals due to TEAEs 15.7 6.6 3 49
Death 1.8 2.0 2
B 25
Ary GI TEAE 451 336 £ 2
Any Gl TEAE, excluding isolated 380 333 % e
discolored feces
10
Diarrhea 20.1 75 I 5 |
S GIsconon TS U ol
Hyperphosphatemia 11.2 78 12346678 91011121314151617 18192021 22 2324 25 26 27
MNausea 7.2 11.2 Week of first onset
Hypg@nsinn 6.4 75 Figure 6 | Time to first-onset of diarrhea in patients treated with
= PA21 (sucroferric oxyhydroxide), by severity (safety set (55);
Constipation 3.8 72 N=707).

Abbreviations: Gl, gastrointestinal; PA21, sucroferric oxyhydroxide; 55, safety set;
TEAE, treatment-emergent adverse event.

Xenesa (lll) oKcUrMapoKcUaHbIA KOMNAEKC: Yalle B NepBble HeAdenn Tepanun nerkas amapes,
HO perke 3anopbl.

J Floege et al. Kidney International(2014) 86,638-647



Puck cmeptn ot UBC B 0bwen nonynsaunm B 3aBUCUMOCTU OT
AHeBHOro notpebneHna Kanbuma

Deaths from ischaemic heart disease

B

OnTMmanbHasA A03a Kanbuua —
1000 mr/cyTKu

Adjusted hazard ratio

0 500 1000 1500 2000 2500
Cumulative dietary calcium intake (mg/day)

Figure 3 Relationship of daily calcium intake to risk of CV
mortality during follow-up. Data were fully adjusted for
confounding variables. The calcium intake for optimising CV
longevity is about 1000 mg/day, with higher and lower calcium
intakes associated with increased CV mortality.>’

A noyemy T1orda mMbl CHUTaeEM, 4YTO ANA nonynaunn Anain3HbixX

6onbHbIX AgonycTumo 1500 mr 3s1IeMeHTAaPHOro KasibLUA B CYTKM
O’ Keefe JH, Bergman N, Carrera-Bastos P, et al . Open Heart 2016;3 :e000325.



Koppenauua mexay npyuemom KapboHaTta Kanbuma u

KanbuupUKaumuen aopTbl NPU Pa3/INUYHbIX BapUaHTaAX PeHA/IbHOM

Aortic calcification score

Aortic pulse wave velocity (m/s)
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CaCO3 (z/day elemmental Ca)

3HaUYMMOCTb NpMema KapboHaTa KanbLuA B OTHOLWEHMNU Ka/IbLLMHO3a 3aBUCUT OT
COCTOAHUA 0OMeHa KOCTHOM TKaHU

GM London et a Association of Bone Activity, CalciumeadcAortic

Stiffness, and Calcifications in ESRDJ Am Soc Nephrol 19: 1827-1835, 2008
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Harpy3ka nepopa/sibHbIMW NpenapaTamu y
NnaunMeHToOB Ha AMnannse
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KomnaanMeHTHOCTb Npu npueme MmeanuKameHToB
Yy NauMeHTOB Ha AManmse

[Honsa 60nbHbIX He cobal0AaBLUMX PEKOMEHA0BaHHbIN
npuem meguKameHTOB
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CyTo4yHOEe KonmnyectBo Tabnetok dochatbnHaepoB U pUcK
HeKomnaameHTHocTu (aHanm3 uccneposaHusa DOPPS)

Cumulative Odds Ratio (95% CI) of skipping PB pills more often
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Figure 3.

Proportional odds logistic regression models used to estimate the association between
number of PB pills/day and PB non-adherence (treated as a 4-category ordinal outcome
variable). Both models adjusted for country and accounted for facility clustering effects
using Generalized Estimating Equations (GEE). Case-mix adjustment: age, sex, black race,
body mass mdex, vintage, 13 comorbidities, albumin, creatimne, nPCR, facility percent
Kt/'V < 1.2, and facility percent catheter use. Trend was assessed by including number of PB
pills/day as a continuous variable (p for trend = 0.01 adjusted for country and 0.15 after
case-mix adjustment).

Fissell et al Hemodial Int. 2016 January ; 20(1)}'38Lag:, 2016



Pa3Hble npenapaTbl, pa3Hoe Yncno TabieTok Ha npuem
*enesa (lll) oKenrnapoKcnMaHoOro KomnaeKkca u

CeBenamepa
14 ; 8.7
O »ene3sa (lll) oKCcUrMAPOKCUAHDIA KOMNNEKC .
12 4m Cesenamep 8 1
7.6 m
5 10 1 T
£
2 % 6.0
D 6 - = 3.6
¥ 3.1
@© 2.8
l_ 4 _ “V -|'
2.0 i J_ I
2 L
D L] L} 1
Baseline Week 0-12 Week 12-24 Week 0-24

(starting dose)

Figure 4| Mean ( *s.d.) daily number of tablets taken (full
analysis set (FAS); N=1041).

J Floege et al. Kidney International(2014) 86,638-647



4. BbiBOAbI

1. lpwn Ha3HauyeHun Pb yacTo ncnonblyeTca
HeaAeKBaTHaA 4034

2. [haBHbIK BblbOp mexay ®b aonxKeH onpeaenATbCa Ha
OCHOBE OLUEHKWU PUCKA KanbUnUdUKaLnM

3. B Ha3HavyeHun n ganbHenwem KoHTpone npmema Pb
Ba)XHO YYUTbIBATb PUCKU HEKOMMIANEHTHOCTU U
BblABAATb PAKTbl HEKONNAUEHTHOCTU, KOTOPbIE 4YacTo
CBA3aHHbI C NTOH6OYHbIMKN 3PPEKTAMM N KO/IMHECTBOM
npenapara



CTPATETA BbIbOPA U ®EHOTUIN
CUHOAPOMA MKH NMPU XbIl



MHoroobpasune npossBNEHNN CUHAPOMA
MKH 3aTpygHAeT ero KAMHNYeCKyHo U
NPOrHOCTUYECKYHO OLLEHKY
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MuHUMym 36 BapmUaHTOB pPa3nmUHbIx codetaHum UMMTI, pocdopa, Kanbumna u
Kanbumdbukaumm




PacnpeaeneHune pa3ainyHbiXx GeHOTUMNOB
cuHapoma MKH npu XbIl
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Figure 1. | Population distribution according to CKD-mineral and bone disorder phenotypes. Ca, calcium; P, phosphate; PTH, parathyroid
hormone.

Ha NPaKTUKe cneayet BblAENATb Hanbonee BaXKHble d)eHOTMI'IbI, onpeaenarowme

NpPOrHo3 n Tpebyowme agndpepeHUMPoBaHHOIO NeYEHUS
Geoffrey A. Block n ap Clin J Am Soc Nephrol 8: 2132-21 40,



KntoueBoun BoNpoc NPorHo3a - ochop

Mpu ntobom packnage no
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Figure 1.

Afsuciatim] of combined levels of baseline serum phosphorus and intact parathyroid
hormone with all-cause mortality in 107,299 maintenance hemodialysis patients

Note: Patients with serum phosphorus level of 7.0 mg/dL and intact parathyroid hormone
level of =600 pg/mL were considered as the reference. Hazard ratios were estimated by
case-mix plus MICS adjusted Cox regression models. Abbreviations: P, phosphorus; PTH,

; o ; i Streja et al Bone. 2014 April ; 61: 201-207
parathyroid hormone; MICS, malnutrition—inflammation cachexia syndrome.



[Mnepdocdatemma n ctpaterma Bbibopa npu
Tepanuun BITIT

CeneKtusHblie BAPA vs KaabummmnmeTuku?

CypryT, 2016



NccnepoBaHme OPTIMA (anroputm Tepanmm BITIT Ha ocHoBe

LUMHaKanbLeTa):

CHuxKeHune pocdopa npu tepanum BITIT 3aBUCUT He OT
MoAanbHOCTU (KanbummmmeTuk nnm BAPA), a ot cHuxeHua NTI

P <4.5 mg/dL

a0 WiPTH = 3030 pg/mL at EAP
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Frazao et al. BMC Nephrology2012, 13:76



Kak pearnpyet ¢ocdhop Ha Tepanuto
nccnepgosaHue IMPACT
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B Hauyase Tepanuu napuKkanbuutonom pochop nosbillaeTcs,
OAHAKO, B AaNbHENLLIMM NPaKTUUYECKM BO3BPALLAETCA K MPEeXHUM
3HaYeHUAM

M. Cozzolino et al. Nephrol Dial Transplant (2014) 29: 899-905



[lapuKanbumnToN U ypoBeHb GOCPOPa,
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Figure I Intact parathy roid hormone (IPTH) (A), caleiu m-phasphorus product (Ca < P} (B), calcium {Ca) (C), and phespharus (P)
(D) values recorded at each sched uled visit for subjects receiving either cinacaleet plus constant low-dose vitamin D (Cinacalcet-1)
or flexible vitamin D (Flex-D). Data presented as median = interquartile range, SCR, screening phase (previtamin D washout); BL,

baseline {postvitamin D washout).

nccnepgosaHne ACHIEVE

YpoBeHb pocdopa B
rpynne lNMapukanbumtona
He OT/In4aeTcA OT rpynnbl
LUIMHaKanueTta

CypryTt, 2016
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Anropmntm Bbibopa Tepanuu B 3aBUCUMOCTU OT
docdopa u Kanbuma (Kopenckoe obLecTso

Hedpos10roB)
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Bbibop nepBon NAMHUK aHTUNAPATUPEONOHON
TEpPanumn B 3aBUCMMOCTU OT GeHOTUNA CUHAPOMA
MKH npwu XbTl
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5. BbiBOAbI

* Bbiaenatb npocto BITIT mano, BaxKHee
BblaeneHmne ¢peHotnna cnHapoma MKH npu XBIT

* [Mnepdpocharemma He AONKHA PacCCMATPUBATHLCS
KaK NPOTUBOMOKa3aHMe K Tepanmm
CeNeKTUBHbIMWN aKTUBATOpPaMK PeLenTopoB K
BUTamuHy [l

* Ba)XHee oTBeT Ha Tepanuio B BUAE CHUXKEHUA
[1Tl, 4TO C BbICOKOW BEPOATHOCTbIO MOXKET
COMPOBOXAaTbCA yydlleHNUEeM KOHTPOAA
docPaTtoB



[Mpobnemsbl oueHKU noctynieHmna ¢ocdpatos

NCTOYHMK
docdaTos

PactutenbHble
6enku

Benku
UBOTHOIO
NPOUNCXOXKAEHUA

Muwesble
nob6aBKu

Abcopbumna 10-
30%

Abcopbumnsa 40-
60%

Abcopbumna 90-
100%

Mo»HO

paccumnTaTtb

Mo»HO
paccymTaTb

YyeTy He
nogpnaeTca

+250 -1000

mr/¢pocdopa
B A€Hb




@ e JAMA Network

From: Effect of Food Additives on Hyperphosphatemia Among Patients With End-stage Renal Disease: A
Randomized Controlled Trial

JAMA. 2009;301(6):629-635. doi:10.1001/jama.2009.96

Table 2. Primary and Secondary Outcomes Among 145 Intervention and 134 Control Participants

Intervention Control Difference in Differences
| 11 | |
Change in
Intervention Group
Baseline, Final, Baseline, Final, Minus Change in
Mean  Mean Difference P Mean Mean Difference P Control Group P
(SD) (sD)? (95% ClI) Value (SD) (SD)® (95% Cl) Value (95% Cl) Value

Phosphorous level, mg/dL. 72(1.2) 6.2(1.7) -1.0~1310-07) <001 7.1(10) 67(19) -04(-07t0-01) 02 -06(-1010-01) .03

Food knowledge score® 67 (16) 74(14  7(51010) <001 B68(16) 70(16) 4(2to07) <001 3(-1t07) 13
Reads ingredient list? 53(36) 77028 24(17t030) <001 62(35 64(35 2(-4t07) 62 22(15t030)  <.001
Reads nutriion facts labeP  57(36) 76028 19(121026) <001 59(39) 69(35 10{4to15) <001  9(11o17) 04

Abbresiation: G, confidence interval,

Sl conversion factor: To convert phosphonus 1o mmol/L, multiply by 0.323.

4 Final measurement ocourred in the: third manth of the study.

"Measured on a 0-1o- 100 scale In which 0 indicates the lowest knowledge or reading behavior and 100 indicates the highest knowledge or reading behavior

Oby4yeHne NaumMeHTOB HaCTOPOXKEHHOMY OTHOLUEHMIO K NULLLEBbIM
n06aBKaM 3HAYMMO CHUXKAET KOHUEHTPauuo ¢ocdaTtoB KpoBH
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