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[1poAONKNTENBHOCTb
KU3HU Pa3/INYHbIX
YXUBOTHbIX N YPOBEHb
docdhaToB KpPoOBU

Makoto Kuro-o Atheroscler Thromb, 2021; 28: 203-213.
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NOCTYNJIEHUE U BbIBEAEHUE
G®OCPATOB




Kpyroobopot pocdopa (Mr) y yenoseka

80% Ppocdopa coaepHKnNTCA B KOCHOM TKAHU

Octaswwuitca pocdpop 45% (9% oT obLyero)
HaXo0OUTCHA B CKENNeTHOW MYCKYyJlaType,
54.5% B BUcCLepanbHbIX opraHax, 0.5%
BO BHeKJIeTo4HON XunakocTtun (0,025% oT
obuiero)

3700-6200

LLINpOKKI AnanasoH peryasumm Ha ypoBHe
abcopbunn n BbIBEAEHUA

BonbLlo Naccask Yepes NoYKKU ¢
peabcopbuuen

Ponb obmeHa MATKMX TKaHEN B
KONMYEeCTBEHHOM OTHOLLIEHUWN HE U3BECTHA

3000-5250

Serna, J., and C. Bergwitz. "Importance of Dietary Phosphorus for Bone Metabolism and Healthy Aging. Nutrients 2020, 12, 3001."
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1. MoctynneHue n BbiBeaeHue pocdaros

1. CTeHKa KMLe4yHUKa —yCnoBHbIN bapbep Ana
perynsaumm noctynneHmna ¢ocdopa

2. OcHOBHOM cnocob BbIBeAEHUA - MOYKU

3. OcHOBHble perynaTopHblie MeXaHU3Mbl AEUCTBYIOT
yepes NoYKu

4. KoCTHas TKaHb - BarkHenwmnmn bydep

Serna, J., and C. Bergwitz. "Importance of Dietary Phosphorus for Bone Metabolism and Healthy Aging. Nutrients 2020, 12, 3001."



POJib ®OCPATOB B PA3BUTUU
BTOPUYHOIO TMMNEPNAPATUPEO3A




STUDIES OF CALCIUM AND PHOSPHORUS METABOLISM

IV. Tae EfFFEcCT OF THE PARATHYROID HORMONE!

By FULLER ALBRIGHT,* WALTER BAUER,* MARION ROPES axp

JOSEFH C., AUB

(From the Medical Clinic of the Massachusetts General Hospital, Boston)

(Received for publication September 14, 1928)

3. The calcium level in the blood is markedly but graedually 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 abrupily 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 KanbuuA NoBbILLIAETCA
npuv uHbvekuyuu NTr

4.Ha3sHaueHwue MNTI pe3ko noBbillaeT
3KCKpeuuto ¢ocpopa ¢ mouou
5.0TT cHnxkaet pocdop B Kposu. Ho
€C/I1 Ka/ibLiMii KPOBU HaUMHaeT
npesbilWaTb KPUTUYECKUN YPOBEHD -
3KCKpeuuna pocdpopa ¢ mouyou
nagaet u ¢ocdop Kposu
nosbiwwaerca

Albright F, Bauer W, Ropes M, Aub JC. Studies of calcium and phosphorus metabolism. IV.
The effect of the parathyroid hormone. J Clin Invest 1929;7:139-81
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levels in a uremic dog maintained chronically on a low phosphorus

dit. (From [14]) CHUXXeHuem Kanbuua n poctom MNTI. B cayyae
napaTtMpeonaaKTOMMUN CHUXKEHUE KanbuUuAa — 3HaYuTenbHoe

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



MpepoTspalieHne pa3BUTUA BTOPUYHOTO runepnaparmpeosa Ha oHe CHUKeHuA
nocrynneHuna ¢ocdaros
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Fig. 1. Diagram of the experimental model for the development
of progressive experimental renal disease in the dog.
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Phosphorus Restriction Prevents Parathyroid Gland Growth
High Phosphorus Directly Stimulates PTH Secretion In Vitro

Eduardo Slatopolsky, Jane Finch, Masashi Denda, Cindy Ritter, Min Zhong, Adriana Dusso, Pai
and Alex J. Brown

Department of Internal Medicine, Renal Division, Washington University School of Medicine, St. Louis,
and *St. Louis University School of Medicine, Department of Pharmacology and Physiology, St. Louis, |

Slatopolsky E, Finch J, Denda M et al. Phosphorus restriction prevents
parathyroid gland growth. High phosphorus directly stimulates PTH
secretion in vitro. ] Clin Invest 1996; 97: 2534-2540.
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Figure 8. Time course for PTH secretion by normal intact rat para-
thyroid glands. incubated in a low (0.2 mM) (@) (n = 8) or high (2.8
mM) (O) (n = 8) phosphorus in the media (P < 0.05). The effects of
phosphorus were not evident until 3 h.
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Mnepdocdatemma moKet 6bITb 6oNee BaXKHbIM CTUMY/IOM Pa3BUTUA
rmnepnapaTupeosa, YTo BUAHO Kak NO YPOBHIO NApPaTrOpMOHa, Tak U MO CHUXKEHUIO

pelenTtopoB K BUT [ v Kanbunio A. Canalejo et al. 2010



MpeobnagaHue paktopos ctumynupyrowmx MUK Ha doHe cHUKeHns ee
YYBCTBUTE/IbHOCTU K Cynpeccopam

CYMNPECCOPDI CTUMYNATOPLI

NOBbLIWEHUE FGF23 TMMNEP®OCPATEMMUA

HUXK
HOPMO/IUMNEP C ch AECULINT

-KANbLUUEMMUA 4yBCTBUTEJ/IBHOCTU K KANbUUTPUONA
KanbUUio,

Ka/ibLUTPUOANY,
HOPMAJ/IM3ALMA EGE23

T’MMNOKA/IbULMEMUA
KAIbUATPUOIA

CHUMKEeHMe YyBCTBUTE/IbHOCTU K MeXaHM3MaMm 0b6paTHOM CBA3U NoapasymeBaeT To, YTO A/1A UX
perynauum notpebyotcs «Hepur3nMonormyeckme» BMeLlaTeIbcTea
Y710 BbIOPATL: BbICOKME A03bl aHANOroB BUT. [1, 3emnnap Uam KanbLUMMUMETUKIN?



MaTonornueckuun Kpyr nosbiweHuna ¢pocdaros
NPU CHUXKEHUN novYevyHoun GyHKUUMU

™OTr

g &  gR
o & l
Mmo4ye KPpOBU
KPOBMU ‘ ’ ,
T ™
BbIxoga P Bbixoaa P
n3 n3
KOCTen KocTeWu

™OTr

Ha npakTMKe mbl 3Haem, 4YTO 3a10rom ycnewHoun tepanmu BITIT ABnAETCA KOHTPOb
docdaTtoB. M Haob60poT, KOHTPOAb MNTI conpoBoOXKAaEeTCA KOHTPoAemM dochaToB



BbiBOAbI

* HapyweHne obmeHa dochopa conpoBoKaaeTcs
NaTOPM3NONOTMYECKUMM MEXAHN3MAMMU, CBA3AHHbBIMMU C
nopaxeHmnem cepaeyHo-coCcyancTon CUCTEMbI U PUCKOM
CMEpPTH

* fABnaacb oaHoun 13 npuydmnH BITIT rmnepdocdaremma 3anyckaeT
NaTONOrUYECcKUM Kpyr ctumynaumnm cnHapoma MKH npu XBI1

CobcTBeHHbIe AaHHble, NpeAcTaB/ieHHble PAcHAHCKMM B.1HO., MEAULIMHCKUM OUPEKTOPOM CeTU AMNann3HbIX KJINMHUK «Hedpomen»



HedpoMepg

PUCKWU HAPYLLEHWUW PErYNALUMU
HAKONJEHUA U BbIBEAEHUA
®OCPATOB

Pucyrok Crosstalk between Vascular and Bone Tissue in Chronic Kidney
Disease-Mineral and Bone Disorder creHepupoBsaH HelipoceTbio




[Mnepdpocdaremma — rnaBHbIM GAKTOP PUCKA cepaedHo-
COCYAUCTbIX COObITUM
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Fig. 1. Hazard ratio (95% confidence interval) of CV events by CV risk factors. CV, cardiovascular; PTH, para-
thyroid hormone.

Peter A. McCullough Cardiorenal Med
2021;11:123-132
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Hyperphosphatemia and
Cardiovascular Disease

Chao Zhou', Zhengyu Shi’, Nan Ouyang?* and Xiongzhong Ruan3+*

TABLE 1 | Cardiovascular pathomechanisms of hyperphosphatemia.

CcvD

Underlying mechanisms

Hypertension

Vascular
calcification

Cardiac valve
calcification

Atherosclerosis

LVH and VF

» Activation of SNS (Mizuno et al., 2016)

» Increasing renin expression leading to increased circulating
angiotensin levels (Bozic et al., 2014)

« Acute impairment of endothelium-dependent vasodilation (Six
etal., 2014)

» Increase endothelin-1 production via up-regulation of aortic
endothelin converting enzyme-1 exprassion (Olmos et al., 2017)
« Down-regulating «-klotho expression in the kidney (Hu et al
2015)

« Deterioration in renal function (Da et al., 2015; Yoon et al.,
2017)

» Up-regulate the expression of pit (Shobeiri et al., 2014)

» Up-regulate osteogenic transcription of VSMGCs (Singh et al.,
19; Bao et al., 2020; Chang et al., 2020;

» Pro-inflammatory cytokines (Voelkl et al., 2019; Alesutan

et al., 2020)

« Apoptosis and autophagy (Shroff et al., 2008; Liu et al., 2017;
Ciceri et al., 2019; Vioelkl et al., 2019)

= Reduction of fetuin-A (Voelkl et al., 2019}

«» Hemodeling of extracellular matrix (Voelkl et al., 2019)

» Oxidative stress (Voelkl et al., 2019)

» w-klotho deficiency (Singh et al., 2019)

» Activation of NF-«B-AKT/ERK pathway (Li et al., 2017; Shuvy
et al., 2019; Zhou et al., 2020)

» Increased expression of pit-1 (Husseini et al., 2013)

» Reduction of eNOS and promotes ROS in endothelial
Stevens et al., 2017; Roumeliotis et al., 2020}

» Increase of FGF-23 and a-klotho deficiency (Hu and Moe,
2012; Mencke et al., 2015; Richter et al., 2016; Verkaik et al.,

)

«» Endothelial cell apoptosis (Roumelictis et al., 2020)

» FGF-23 related dyslipidemia (Elam and Chico, 2012)

» Reduction of calcitriol promoting ox-LOL uptake in
macrophages (Ch et al., 2009)

» w-klotho independent binding of FGF-23 with FGFR4 (Faul

et al., 2011; Grabner et al., 2015; Leifheit-Mestler et al., 2016)
« Ca®* dependent cardiomyocyte hypertrophy (Ca®* -CAMK II-
IP3 pathway) (Mhatre et al., 2018)

» FGF-23 induced ROS and RAAS (Bcckmann et al., 2019;
Dong et al., 2019)

Zhou C, Shi Z, Ouyang N, Ruan X.. Front
Cell Dev Biol. 2021 Mar 4;9:644363.

MnepTeH3una

Cocygucran
KanbunpMKaLmna

Kanbupdukauma
KnanaHoB

aTepocKiepos

Wbt

AKTUBaALMA CUMMNATUYECKOM HEPBHOM CUCTEMBI
MosblweHne peHnHa

OcTpoe HapyLleHMe SHAOTENNH-3aBUCUMON AUNATaALUN
CHUMXKeHue aKkcnpeccmn KnoTto B noYvkax

YxyaweHne no4yeyHon GyHKUUmM

MosblweHne akcnpeccuu Pit

CTumynaumna octeoreHHoM TpaHchopMaLUMm FaAKOMbILLEYHbBIX KNETOK
CTumynsaumna npoBoCNaANTENbHbIX LUTOKMHOB
CTumynAauma anonTtosa u aytodarum

CHuxkeHune PeTtymHa A

PemoaenvpoBaHme BHEKNETOYHOrO MaTPUKCA
OKCMAaTMBHbIN CTpecc

Oeonumnt Knoto

AkTmBaumsa nytn NF-kB-AKT/ERK

MosblweHne akcnpeccum Pit 1

CHuxkeHune eNOS u ctumynaumna ROS B saHgoTennm
MNosblweHne FGF-23 n gednymt KNoTo

AnonTo3s sHaoTennA

FGF-23 accouumnpoBaHHasa gucamnmuaemms
Hesasucmmoe ot Knoto ceasbiBaHme FGF-23 c FGFR4

MMnepTpodua KapaMoMMoLMTOB onocpesoBaHHan Kanbumnem (Ca2C-CAMK I11P3)

FGF-23 nHaykuma ROS and RAAS
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[1Ba NyTK nopaXkeHunAa cocyaos

Kakou nyTb y
nauneHTta ¢ XbI?

Makoto Kuro-o Atheroscler Thromb, 2021; 28: 203-213.
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Fig. 6. Colloidal particles as pathogens of arteriosclerosis

Two distinct forms of arteriosclerosis, atherosclerosis and vascular calcification, can be viewed collectively to be caused
by mistargeting of circulating colloidal particles (lipoproteins and CPPs) containing insoluble materials (lipids and cal-
cium—phosphate) to arterial walls. White circles, amorphous calcium—phosphate; black circles, crystalline calcium—
phosphate; gray circles, fetuin-A; yellow circles, triglyceride; orange circles, cholesterol; blue circles, apoproteins.




dochop KaK perynartop anonrtosa

* HopmanbHaa pu3nonorms

ANonTto3 XOHAPOLUUTOB KaK YaCTb HOPMAIbHOTO
PA3BUTUA KOCTHOM TKaHM

* [TaTonornyeckaa pmuanonorus

AnonTo3 rnaaKoMbILLEYHbIX KNEeTOK KaK 4acTb
KanbUundpurKaumm meamasbHom 060104KM cocyoB

He, Ping, et al. "Elevated phosphate mediates extensive cellular toxicity: from abnormal proliferation to excessive cell death." bioRxiv (2020): 2020-01.



3Tanbl 06pa30BaHMA KaNbLUNPOTEUHOBbLIX HAHOKOMMNEKCOB

Amorphous CPM Primary Secondary CPP
CaPi CPP

TP B T @w

9 nm
Fetuin-A -

Aggregation / Phase transition

O Amorphous CaPi
@ Crystalline CaPi

Fig.3. Formation of calciprotein particles (CPPs)

Once the concentration of calcium and phosphate ions exceeds the solubility limit in the blood, amorphous
mluum—phﬂsph ate (CaP1) 1s precipitated and immediately adsorbed by serum protein fetuin-A to generate cal-
ciprotein monomers (CPMs). CPMs spontancously aggregate to generate primary CPPs. Primary CPPs further
undergo aggregation and phase transition of calcium—phosphate from the amorphous phase (whltc circle) to the
crystz alline phase (black circle) to generate secondary CPPs. Calcium—phosphate in CPMs and primary CPPs are

In thf.' aﬂlDI’PhDUS pl]ElSC Wl‘lﬁl’ﬁ a5 Sf‘.‘CDﬂd ary CPPS contam L[YSE IMIIIE‘ calclum PhDSPh ate.

Makoto Kuro-o Atheroscler Thromb, 2021; 28: 203-213.
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Kanbuun-npotemHoBblie HAHOKOMNEKCbl - CPP

CPP1 — nepBuYHble cdepuyeckme HAHOKOMMIEKCbl, coAeprKaliMe WOHbl Kanbuua w
docdopa, opraHM3oBaHHbIE U 3aKPbITble CHapPYKK benkom petynHom A

CPP2 — BTOpWYHble HAHOKOMMNEKCbl UMEIOT UINO00OPaA3HYI0 KOHPUIypaLmKn, Kak cneacreme
HEOPraHM30BaHHOW KpUCTannM3aumm, 0OYCNOBAEHHOW WAM BbICOKOWM KOHUEHTpaumnen
Kanbuuna n dochopa nam oTHocuTeNbHbIM Aepuumtom peTynHa A, nocneayrowlas nx cyapba
- paroumnTos N UHTErpaLma B COCYANCTYIO CTEHKY

Holt, S.G.; Smith, E.R. Nephrol. Dial. Transpl. 2016, 31, 1583—-1587



Effect of the phosphate binder sucroferric oxyhydroxide > Benbdopo CHWKaET akTMBHOCTb NpoLecca 06pa3oBaHus

in dialysis patients on endogenous calciprotein particles, .
inflammation, and vascular cells KanbUynnrnpoTenHOBbIX HAHOKOMIMJTIEKCOB 1 MNMPOBOCMNaJIUNTESIbHYIO

AdKTUBHOCTDb.
Ursula Thiem"2, Tim D. Hewitson>*, Nigel D. Toussaint™, Stephen G. Holt*, Maria C. Haller!?, ﬂ A
Andreas Pasch®”8, Daniel Cejka! and Edward R. Smith?* aHHble paHiulOM N3n pyeMorO’ KOHTpOﬂM pyeMorO’ I'IepereCTHOrO
nccrneaoBaHus
- - - - - - -
Effect of the phosphate binder sucroferric oxyhydroxide in dialysis patients A P
on endogenous calciprotein particles, inflammation, and vascular cells oo e
. 4 @
Calciprotein particles (CFF) have emerged as potential medictors of phosphate toxicity in dialysis patients. CPPs are colloids " - o
Back d principally formed from the plasma protein fetuin-A and calcium phosphate (CaFi) circulating as monemers (CPM) or polymeric
e aggregates with the mineral in amarphous (CPP-1) or crystalline {CPP-11] phases. We hypothesised that sucroferric oxyhydroxide
(SO] therapy would reduce CPP levels and attenuate pro-calcific/pro-inflammatory effects.
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E F G
I SO reduced endogenous CPP formation in dialysis patients and attenuated pro-calcific and 30104 = $x1ey 0~
inflammatory effects of patient serum in vitro. _ =
E £
TERA < 3 anioi) . %‘
JERA Ry enRoLOGY Thiem, U., et al. NDT (2022) £? E b H
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Thiem U, Hewitson TD, Toussaint ND, Holt SG, Haller MC, Pasch A, Cejka D, Smith ER. Nephrol Dial
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. . . Figure 2| Hip fracture rates among participants of the Dialysis
A Any bone fracture @ Hip fracture 195% Confidence interval Outcomes and Practice Patterns Study (DOPPS) and in the
. . . . .. eneral nondialysis population, within each DOPPS country.
Figure 1 |Int.:|c.lence of fractur.es “:'s“'t'“g in a hospital a(.:|m|55|on ER’ates among DO)F”PS participants refer to hip fractures requiri;‘; a
among participants of the Dialysis Outcomes a.nd Practice hospital admission; rates in the general population were derived from
Patterns Study (DOPPS), by country. Only the first fracture event a review by Kanis et al.'* and may include hip fractures that did nr
for each patient was included in the calculation of these rates. A/NZ require hospitalization. A/NZ, Australia and New Zealand.

Australia and New Zealand.

F Tentori et al. Kidney International(2014) 85,166-173

Téunucn, 2014
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Review
New Insights to the Crosstalk between Vascular and Bone
Tissue in Chronic Kidney Disease-Mineral and Bone Disorder

Maria L. Mace 1#, Seren Egstrand 12, Marya Morevati !, Klaus Olgaard ! and Ewa Lewin 12

" | ¥ Trabecular BMD
¥ Bone formation
v Disturbed Wnt signaling
4 Mineralization inhibitors

A circulating signals &

Figure 2. Pathological vascular calcification-bone tissue crosstalk in CKD The calcified aorta from
CKD rat was transplanted into a normal isogenic recipient. The presence of the calcified aorta graft
had a dramatic effect on bone of the recipient. In comparison to normal rats transplanted with a
normal aorta graft, normal rats transplanted with the calcified aorta graft have lower trabecular tissue
mineral density and osteoid area. These recipients of the calcified aorta graft had significant changes
in expression of several markers related to bone formation, resorption, and RANKL. Sost coding for
sclerostin was significantly upregulated with a downregulation of several Wnt target genes. The
mineralization inhibitors osteopontin and progressive ankylosis protein homolog (ANKH) were
upregulated by 3-4 fold [80].

Mace, M.L.; Egstrand, S.; Morevati, M.; Olgaard, K.; Lewin, E. New Insights
to the Crosstalk between Vascular and Bone Tissue in Chronic Kidney
Disease-Mineral and Bone Disorder. Metabolites 2021, 11,

PucyHok Crosstalk between Vascular and Bone Tissue in Chronic Kidney
Disease-Mineral and Bone Disorder creHepuposaH HellpoceTbto
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Y naumenton ¢ XBIT C3-C5M0 ¢ runepdochartesuell M pexoMeHayeM NpoBoaHTE

neveHHe, CTPEMACH K JOCTIDREHMIO lenesoro yposus P, Haxoasumierocs B npemenax

HOpPMANBHBIX (pedepenicHbix) 3HaveHui Ana gannoli 1afoparopii, ¢ UENsD CHIDEEHHS

PHCEOR HEQIATOTNPHATHLIX KTHHHYECKHX NocneacTsnii [133,354),

¥Yposens  yleanreabHOCTH

noKaaTeILers — 1)

PEKOMEN AL

A (ypoBeHB
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Fig. 4. Hazard ratio (95% confidence interval) for mortality by serum phosphate levels in patients with CKD.

Peter A. McCullough Cardiorenal Med
2021;11:123-132
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Fig. 2 Serum phosphorus changes from baseline and relative risk of
mortality. a Patients with baseline serum phosphorus between 3.6 and
5.2 mg/dL (patients with <10% increase in the relative risk of
mortality at baseline, HR < 1.1 in Fig. la, number of observations:
9176). b Patients with baseline serum phosphorus higher than 5.2 mg/
dL (number of observations: 11 630). Multivariate Model 1 (general
and demographic characteristics) included the following variables:
sex, age, BML etiology of CKD, time on hemodialysis, diabetes,
cardiovascular disease, parathyroidectomy and smoking habit; Model
2 (treatments): variables from Model 1 plus prescription of vitamin D
receptor activators (calcitriol, alfacalcidol or paricalcitol), native

enesomn yposeHb pocdopa

B Baseline serum phosphorus >5.2 mg/dL
- E -
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E \ill A‘./ Univariate
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vitamin D, PBAs, calcimimetics, ESAs, type of dialysis (low flux,
high flux, other), hours of hemodialysis per week and dialysate
calcium concentration; Model 3 (laboratory parameters): variables
from Model 2 plus serum phosphorus, calcium, PTH, albumin and
hemoglobin. Serum phosphorus changes were considered as a time-
varying variable. The multivariate Model 3 included serum calcium
and PTH (both as time-varying variables). Serum phosphorus changes
from baseline equal to 0 (no change) were used as reference
(HR = 1.0) in both graphs. Reproduced from Ref. [73] with
permission

Clin Exp Nephrol DOI 10.1007/5s10157-016-1360-y
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HaunoHanbHble pekomeHaaumnmn, 2021

JAna  mpenynpesicHna  yeeJHMeHHA nyna P B oprasmiMe, CHHAEHHS YPOBHS
CHBOPOTOMHOrD P HOH €ro MoAmepaHHd B OpEAenax HOPMANLHOTO [IHANAIOHA b
npodunakTikd ocnoxHennit MKH-XEIT mu peromenayes nanuentam ¢ XBIT C3-C5]1 ¢
riunepdocharemucii orpannyuears notpednenne P ¢ mameit no <1000 Mr/aens 3a cuet
CHM#EHHA: ) noTped/IeHHA NPOAYKTOR, coflepsalinx P B BHIe MHIIERLX N00ABOK: 6}
NPOAYKTOE ¢ HM3KOH OHOZOCTYNMHOCTEI P; B) NpoAvETOR ¢ BBICOKHM ECTECTECHIEIM
concpxanneM P B mons3y norpeGnends NPOAYETOR NHTAHHA € OTHOIDEHMeM P
(mryBemor (r) <12 [356-363].

Yposenr  yleanTelsHocTH  pekomengaunii A (ypoBeme  [0eTOBEpHOCTI

JOKAIATENLCTE — 2)




[Mpobnembl oueHKM noctynneHma pochaTtos

Food source of dietary phosphorus %

u dairy m flesh/grain/legume phosphate food additives

Fig.6 Dietary phosphorus food sources (11)

Peacock, M. Phosphate Metabolism in Health
and Disease. Calcif Tissue Int 108, 3-15 (2021).
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Me1 pekometjyes spasam-HedponoraM nposoguTe ofydenne nammenton ¢ XEBIT C3-

C5J] w/nnm KOHCYNBTHPOBATE HX ¥ BPEYa-AHETONOMA © NETBI0 MONYYeHHA HeobXoMMEDX

HABLIKOR W JHAHWI N0 MHTAHWIO [UIA NPEIYNPERASHHA HIH JedcHna runepdochaTemun
[364-308].

Ypoeenr  ybeantearnmocrs  pexomengaumii A (ypoBenn  JocToBepHOCTH
JOKA3aATeNLeTE — 1)

ddPeKkTnBHOCTL 06pa3oBaTE/IbHbIX U NOBEAEHYECKUX
WHTEepBEHUUN No cobaogeHno pekomeHaauum B OTHOLWLEHUN
KOHTponAa ¢pocdatosB y NaLMeHTOB HA remoananuse:
CUCTEMATU3UPOBAHHbIN 0630p

Education or behavioral interventions  Standard care Mean Difference Mean Difference
Study o Subgroup Mean SO Total Mean SO Total Weight V,Random,95%CI Yea IV, Random, 05% C1
Karavetian el al, 2015 17 053 88 182 065 9 145% -0121029,005 2015 S i
Shi etal, 2013 1.78 039 40 206 048 40 138% -0281047,-009) 2013 Fo——
Lou etal, 2012 1.78 045 ]| 2 042 30 138% -02200.41,-003 2012 S——
\aravetian et al, 2012 1.99 043 N1 04 M4 121%  -011[033,011) 2012 U ————
Sullivan et al, 2009 1 055 145 219 061 134 155% -01910.33,-005 2009 S
Yokum el al,, 2008 118 054 14 207 025 17 101% -089F1.20-058 2008 ——
Morey el al, 2008 164 042 7 186 05¢ 21 109% -0.221050 006 2008 e ——
Karamanidou et al, 2008 16 04 16 14 05 11 88% 0204015055 2008
Total (95% C1) 408 382 100.0% .0.23(.0.37,-0.08) = N
Heterogeneity. Tau®= 0.03; Chi*= 26.45, df=7 (P = 0.0004); F=74% ’-1 -0%5 } 0#5 T
Testfor overall effect Z= 3.01 (P=0003) Favours | Education or behavioral) Favours (Standard care]

Figure 2: Forest plot of eight experimental studies of educational or behavioral intervention compared
with standard care on serum phosphate levels (Cl, confidence interval; df, degrees of freedom; IV, inverse

variance; Z, Z score)
M. Milazi et al. JBI Database System Rev Implement Rep 2017; 15(4):971-1010.
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« C pensio gocminxenns neiTpanenoro Gananca P, CHIGKEHNA €10 YPOBHA B UMPKYIALIHI K
MHHHMH3AINHH MPHMCHCHHSA I'IFI'EIIHFI'-HTCIE AJH IEYEHHA I'I-II'IE!LHI'IIDEI#IEITEHIIII ¥ MALHEHTOR C
XBIT C5]1 u croiikoit mnepdocharemueii ME PeKOMEHIVEM KOHCEPBATHEHBIE METOMEI
JICMCHHA COMETATEH C MOBRIUEHHEM JKCTPAKOPNOpPANBHOH snHMuHAump P o3a cuer
YBEIHYeHHH JTHTENbHOCTH WIITH YacTOTE MPOUSayp IHaTka [369-373].

Ypopenrs  yieanreannocrn  pexomengaunnii A (YpoBeNB  IOCTOBEPHOCTH

NORAIATENLETE — 1)




BoiBepeHune dpocdopa npu passYHbIX
mopganbHoctax 3MNT

Table | Ranges of phosphate removal (grams per week) by
different dialysis strategies

Conventional diffusive hemodialysis, 4 hours 23-26¢g
Extended diffusive hemodialysis, =5 hours 30-36¢g
Nocturnal hemodialysis, ~8 hours 45-49¢
Endogenous hemofiltration with reinfusion, 4 hours 1.8-2.4¢g
Postdilution hemodiafiltration, 4 hours 30-33¢
Predilution hemofiltration (exchange volumes

|.2 X body weight) 09-15¢g
Peritoneal dialysis (CAPD, 2 L x 4/day) 20-22¢g

Abbreviation: CAPD, continuous ambulatory peritoneal dialysis.

Cupisti et al International Journal of Nephrology and Renovascular Disease 2013:6 193—-205

PucyHok «BbiBefeHve hocaToB Ha AMasIN3Ee» creHepupoBaH HeMpPOCeTbIo



*  C uenso 0oCTHWENHA HEHIP&J’IHWN Dananca P, cHH#eHHA ero YPOBHA B UHPEYJIALHH H

MHHHMHIALHH TPHMEHEHHA NPEMApaTons AN JeueHna runepdochareMun y mauHenTos ¢ yﬂ a J-I e H VI e q) O C q) O p a : LO W - F I u X ’
XBIl C51 wu croiikoli rumepdocdarenueil MBl  peKoMeHIyeM IpHMEHEHHE H i g h _ F | u X I_ e M O IDI I/l a j'| Vl 3 Vl I— IDI q) .

KOHBEEIHOHHEIX MeToaHe [381].

Ypopeus  yleauveasuocrit  pexomenpaunii A (ypopens  I0CTOBEPHOCTH

noKazaTeabers — 1) Statistically significant increase in phosphorus removal was seen
only with use of high-flux membrane (HFHD and HDF) when
compared with the low-flux one. No difference was, however,
found between HFHD and HDF. It can thus be concluded that
phosphorus removal in all three dialysis modes is a
predominaptly, diffysive issue and contribution of convection to it
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(mmeh) | (mmolr)
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Figure 1. Amount of removed phosphorus (M(PO4)) and its relation to preprocedure phosphatemia. 180 : o
LFHD HFHD HDF

Figure 2. Calculated phosphorus clearance.
Svéra F, Lopot F, Valkovsky |, Pecha O. ASAIO J. 2016 Mar-
Apr;62(2):176-81.



Koppekuust runepgocharemun

2 eKt/V>1.3
3 YBenuveHune spemeHu npoueaypbl go 4:30 — 5:00 yacos

4 BblbOp BbICOKOMNOTOYHbIX MM KOHBEKTUBHbIX METOAOB AMaNn3a
5 YBenmyeHue CKopoCTU KPOBOTOKa Bbiwwe 350 ma/MuH

Hawa rnaBHbIN MHCTPYMEHT — AManms, N03TOMY HEBbINO/IHEHME NYHKTOB 2,3,4,5 npu runepdpocdaremmnmn
ABnAeTca rpybon owmnbrom
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BbIBOP ®CIN

[Ipn wHeoOxoauMmocTH NpHAMEeHEeHHA NeKapcTBeHHOH KOppeKUHH nepcHCTHRVRouIeH
runepocaremian ¥ nauuentos ¢ XBIT C5]] Mel pexoMenayeM MpoBOIHTE TCPRITHED
cepenaMepoM** H OTKA3aTHCA OT HCMOABIORAHHA OHONONHYECKH AKTHBHBIX N00asok H
npenapatoB A AedeHna runepdocdaremun, cogeparanux Ca, U8 CHIGKEHHS PHCKOB
KhHiHyeckux nocnegetnuit neperpyakn Ca u datansHeix Hexogor [125,383,385-387).

¥poeens  yleawrensHocTH  pexomengammii A (Yporenms  A0CTOREPHOCTH

AoRazaTeaseTs — 1)

HAna cumwenwa yposus P oo wmpkymsusn y nauwenton ¢ XBI C5]1, kotopsim
neobxoanma dapMakonorHYecKan KOPPEKIMA MepeHeTHpyioweli runephocdaremun, Mul
TAKIKE PEKOMEHAyeM Hcnonbiopanne kosmnexca Geta-weneza [III] oxcwrmapoxcuna,

caxapo3el M kpaxmana** win nantana kapGonara [125,383,389,390].

¥Ypopent  yheaureannocTH  pexoMenmanmii A (Yposens  J0CTOBEPHOCTH
A0Ka3aTeaneTs — 1)

HaunoHanbHble pekomeHaaumnmn, 2021

1. OTKa3s oT Ka/ibuuiicoaepr<aLmx
olelp!

2. B paBHOM cTenenu
PEKOMeEHAO0BaHHble NpenapaTbl:

* Ceenamep (CeBenamepekc)

* Komnnekc xenesa (Ill)
oKkcurmapokcuaa (Benbgpopo)



OnTumanbHbIN PocdaT-cBA3bIBAIOLWUM NpenapaT

9dPEKTUBHOCTb B OTHOLLEHUMN CHUXKEHMNA KOHUEHTpaLnmn
docdaTos

PasymHbIn 06bem (Yncno TabneTtok) npm npueme
OTcyTCTBME B3aMMOAENCTBMA C APYTMMKN NpenapaTamm
KoHTponnpyemble nob6oYHbie 3dPeKTbl

HU3KNN PUCK HEKOMMNNAUEHTHOCTM



6) Cochrane Ruospo M, Palmer SC, Natale P, Craig JC, Vecchio

Librar M, Elder GJ, Strippoli GF. Phosphate binders for
y preventing and treating chronic kidney disease-
Cochrane Database of Systematic Reviews mineral and bone disorder (CKD-MBD). Cochrane

Database Syst Rev. 2018 Aug 22;8(8):

Phosphate binders for preventing and treating chronic kidney

disease-mineral and bone disorder (CKD-MBD) (Review)

Ruospo M, Palmer SC, Natale P, Craig JC, Vecchio M, Elder GJ, Strippoli GFM

We included 104 studies involving 13,744 adults. Sixty-nine new studies were added to this 2018 update.
Authors' conclusions

In studies of adults with CKD G5D treated with dialysis, sevelamer may lower death (all causes) compared to calcium-based binders and
incur less treatment-related hypercalcaemia, while we found no clinically important benefits of any phosphate binder on cardiovascular
death, myocardial infarction, stroke, fracture or coronary artery calcification. The effects of binders on patient-important outcomes
compared to placebo are uncertain. In patients with CKD G2 to G5, the effects of sevelamer, lanthanum, and iron-based phosphate binders
on cardiovascular, vascular calcification, and bone outcomes compared to placebo or usual care, are also uncertain and they may incur
constipation, while iron-based binders may lead to diarrhoea.



ddPpeKTnBHOCTb PCIl NO AaHHbIM
nccnenosaHni 3 gpasbl

: M Easeline
Mean Phosphate Levels — Baseline and End of Treatment I End of Treatment
mag/dL
8.4 ' :

6.0

Sucroferric Calcium Ferric Lanthanum
______________________________ Oxyhydroxide ~~~ Acetate =~ Cirate ~~ Carbonate
1055 9 292 59
24 12 52 8

Dwyer JP, Kelepouris E. ] Ren Nutr. 2022 May 18:51051-2276(22)
00086-3.



JKBMUBANIEHTHOCTb A03
pa3nyHbIX pocdaTcBA3bIBAOWMX NPenapaTos

Table 2. Dosages of Selected Phosphorus Binders Required to Reach a Phosphorus Binder Equivalent Dose of 6.0 g/day

Phosphate Binder
Equivalent Dose of Dose of Binder Approximate Number
UnitDose  OneTabletto1gCa  Needed to Reach of Tablets to Reach g of Calcium in a
Phosphorus Binder Size (mg) Carbonate a PBED of 6 g/day PBED of 6 g/day 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 - 8 0.5
Ca acetate)
Lanthanum 200+ 1.0 3.0 6 0
Sevelamer carbonate 800 0.60 10 0
Sucroferric oxyhydroxide 500 1.6 @ 3.75 0
(Velphoro)
Ferric citrate 210 0.64 2.0 9 0

Benbdpopo: Haubonee sbicokaa pocdaTtcBaA3biBalOLLAA CNOCOOHOCTDL U
HauMeHblUuee YUCN0 TabneTok AnAa AOCTUKEHUA SIKBUBANEHTHOM dochaTCBA3bIBAOLLEN
cnocobHocTHn

GUTEKUNST Journal of Renal Nutrition, Vol 26, No 4 (July), 2016: pp 209-218



[Mpobnembl Tepanmmn pocdaTcBA3bIBAOWMMU NPenapaTamum

* HepoctaTtoyHaa spPeKTUBHOCTb
* bonbllOe KOAMYeCcTBO Ha NPUeEm
* [Mobo4Hble apPpeKTbl (HKKT)

* KomniameHTHOCTb

* PUCKM BCacbliBaHUA

* Puckn abcopbumm «HeENPOPUNbHbLIX» UHTPEANEHTOB
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YacTtoTa nobo4HbIX 3dPpeKToB B 3aBUcMmoctn ot OCl1

Table 2. Summary of Adverse Events for Hyperphosphatemia Treatment

Source for Data Discolored Abdominal
Drug Type (population) Diarrhea Feces Constipation Vomiting Nausea Dyspepsia Pain
Phosphate
binders
Calcium Label (n = 167) 2.4% 3.6%
acetate™
Sucroferric Label (n = 707) 24% 16% 10%
oxyhydroxide®
Sevelamer™ Label (n = 99) 19% 8% 22% 20% 16% 9%
Lanthanum Label (n = 180) 9%:= 11%:* 5%:*
carbonate®
Ferric citrate™ Label (n = 190) 21% 18% 10% 5%
Transcellular
pathway
inhibitors®®
ASP3325'¢ Phase 1 trial 11% 11%
(n=19)
Paracellular
pathway
inhibitor

Tenapanor® Label (n = 637) 47 %"

“Most common reactions that were more frequent (25% difference) in the lanthanum carbonate population.

*Gastrointestinal adverse event data for EQS789 are not included in this table because trial publications did not provide rates for specific events (eg, diarrthea and
nausea), only rates for overal adverse events.

A phase 3 trial of nicotinamide in dialysis patients reported gastrointestinal adverse events in 4% of patients.”” These data are not included in the main table because
no detaled data on rates for each type of gastrointestina adverse event were published.

“Most diarrhea events were mild-to-moderate and transient in nature.

Dwyer JP, Kelepouris E. ] Ren Nutr. 2022 May 18:51051-2276(22)

00086-3.



Phosphate binders

Based on calcium

e Matals

Calcium carhanatd Calcium acetate

Caleium acetate)
Mg carbonste

Sucrofarric oxj | Aluminium

TN 0S UpE s A L

Enalapril

Metopralol

Warfarin

Metfarrmin,
pioglitazone

Stalims

Antiplatelet agents
[ASA, clopidogrel)

Omeprazole

Cinacalcet

Cinacaloet

Calcium channel
antagonists

Witarmin K2

Other fat-soluble
witamins

Thiazides

Quinolones

Ceghalosparing

Penicilling

Telracydlines |
dowycyching

Antifungals

Inon salis

Antichalinengic agant

Levathyroxing

Bizphosphonates

M’hww\_alrmm

dapmaKonormyeckne B3anMoaencTBms
docdaTcBaA3bIBaAOLWMX NPENapaToB

Komnnekc xenesa (1) okeurnapokcmaa obnagaet
HauMeHblLEer aKTUBHOCTbIO B OTHOLUEHUNU
6ONbLINHCTBA M3YYEHHbIX NPenapaToB

. Reduced absorption/reduced efficiency

Increases the risk of hypercalcemia and secondary pharmacological toxicity (i.e. digitalis). In white, neither Sevelamer
nor lanthanum have been studied with diuretics, but hypercalcemia is not a secondary effect.

D No interaction (demonstrated in in vitro or in vive studies).

. Unspecified interaction.

Not described but with a potential class effect.
m Demonstrated the absence of interaction also with furosemide and losartan.

Jordi Bover Sanjuénaudp.nefrologia.2018;38(6):573-578



Original Article

Effect of different phosphate binders on fibroblast growth factor
23 levels in patients with chronic kidney disease: a systematic
review and meta-analysis of randomized controlled trials

Si-Jie Zhao'*, Zi-Xuan VVangl*, Li Chen', Fei-Xuan VVangz, Ling-Dong Kong1

Phosphate binder Placebo Std. Mean Difference Std. Mean Difference
_ Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Fixed, 95% CI Year IV, Fixed, 95% Cl
2.1.1 iron-based phosphate binders
Yokoyama, K 2014 142 96.97 48 -67 21533 23 10.1% 1.41[0.85, 1.96] 2014 =t
Geoffrey A 2015 54 85.65 72 36 110.5 69 28.6% 0.18 [-0.15, 0.51] 2015 =
Fishbane, S 2017 29 63.68 86 14.8 59.18 81 338% 0.23 [-0.07, 0.53] 2017 ™
Iguchi, A 2017 2.85 22.64 17 1.58 10.46 9 4.8% 0.06 [-0.74, 0.87] 2017 -1
Otsuki, T 2018 5,100 2,256.25 31 -2,640 2,651.25 32 586% 3.10[2.36, 3.85] 2018 -
Block, G. A 2019 29.55 73.81 94 -228.18 149.48 56 17.1% 237 [1.94, 2.80] 2019 N T
Subtotal (95% CI) 346 270 100.0% 0.85 [0.68, 1.03] L 2

Heterogeneity: Chi* = 122.40, df = 5 (P < 0.00001); I? = 96%
Test for overall effect: Z = 9.46 (P < 0.00001)

2.1.2 non-iron-based phosphate binders

Block, G. A 2012 12.02 2592 65 -7.21 16.14 41 24.6% 0.84 [0.43, 1.25] 2012 i

Chue, C.D 2013 49 18.57 55 4 16.37 54 28.9% 0.05 [-0.32, 0.43] 2013 & -

Isakova, T 2013 3095 1497 B8 3.3 485 10 21% 2.78[1.39, 4.16] 2013

Seifert, M. E 2013 14 197.81 19 0 12141 19 10.1% 0.08 [-0.55,0.72] 2013 I O

Phelps KR 2014 10.5 9.81 14 3 208 15 B.6% 1.05[0.26, 1.83] 2014

Urefa-Torres,P 2014 1.7 206 17 0 217 12 7.2% 0.54 [-0.21, 1.29] 2014 T

Liabeuf S 2017 -57 36.61 39 -41 61.43 39 20.5% -0.31 [-0.76, 0.13] 2017 o S
Subtotal (95% CI) 217 190 100.0% 0.33 [0.13, 0.54] L 4

Heterogeneity: Chi* = 32.24, df = 6 (P < 0.0001); F = 81%
Test for overall effect: Z = 3.23 (P = 0.001)

I I 4 L
T T

4 2 0 2 4
Favours[Placebo] Favours[Phosphate binder]

Test for subgroup differences: Chi® = 14.44 df =1 (P =0.0001), F=93.1%

Figure 4 Subgroup analysis of serum intact fibroblast growth factor 23 (FGF23) levels between iron-based phosphate binder and non-iron
phosphate binder in patients with chronic kidney disease (CKD).

Zhao et al. Ann Palliat Med 2021 | https://dx.doi.org/10.21037/apm-21-1943
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Sucroferric Oxyhydroxide in Maintenance Hemodialysis:
A Retrospective, Comparative Cohort Study

Daniel W. Coyne, Linda H. Ficociello, Vidhya Parameswaran, Melissa M. Rosen, Claudy Mullon,
Robert J. Kossmann, and Stuart M. Sprague

50%

40%

30%

20%

10%

Serum phosphorus € 5.5 mg/dL

0%

Serum
phosphorus
(mg/dL)

Phosphate
binder
pills/day

Kidney Medicine

Baseline Follow-up year 1 Follow-up year 2
|
|
— |
|
|
- |
|
|
| |
|
|
|
— |
|
|
-Q1 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Qs
Time, quarters
: 6.20 6.14 5.96 592 5.93 587 5.83 5.98
6.75
1 6.46 6.36 6.34 6.28 6.28 6.30 6.35 6.34
10.8 : 4.2 4.4 4.5 4.6 4.9 5.0 5.0 5.1
T 10.7 10.3 104 106 10.7 10.8 10.8 10.9

Benbdopo y nauneHToB, nony4varoumx
XPOHMYECKNN remoananna.

PeTpocnekTnBHOe, CpaBHUTENbHOE KOrOPTHOE
nccnegosaHue (2 roga, 222/596 nayneHToB)

© Baseline

SO maintenance
therapy
(mSO)

Discontinued SO,
® non-SO phosphate
binder therapy (dSO)

Figure 2. Serum phosphorus control and phosphate-binder pill burden among patients who received 2 years of maintenance therapy
with sucroferric oxyhydroxide (mSO) and patients who discontinued sucroferric oxyhydroxide (SO) and were treated with non-SO
phosphate binder at baseline and during the 2-year follow-up period (dSO). Baseline percent of patients in range: 20.7% (mSO),
16.1% (dSO). Baseline serum phosphorus levels: 6.61 mg/dL (mSO), 6.8 mg/dL (dSO). Baseline phosphate binder pills per day:

8.5 (mSQ), 11.6 (dSO).

Kidney Med. 2(3):307-316.
Published online March 26,

2020.

> Yale foCTUXEeHue
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The real-world effectiveness of sucroferric
oxyhydroxide in European hemodialysis
patients: a 1-year retrospective database
analysis

Rosa Ramos' (), Charles Chazot? Anibal Ferreira®, Attilio Di Benedetto®, Konstantin Gurevich®, Astrid Feuersenger®,
Melanie Wolf®, Hans-Jtirgen Arens’®, Sebastian Walpen’ and Stefano Stuard®

Conclusion: In this real-world study of European
hemodialysis patients, prescription of SFOH as
monotherapy to

PB-naive patients, or in addition to existing PB
therapy, was associated with significant
improvements in serum

phosphate control and a low daily pill burden.
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Fig. 4 Proportion of patients achieving target serum phosphate (< 1.78 mmol/L) by country. *p < 0.05; **p < 0.001; **p < 0.0001 (vs baseline); *The
serum phosphate data for Russia for Q3 and Q4 are not shown because the number of patients with follow-up data available was too low for




BbiBOAbI

* WpeanbHoro ®CI1 He cyLlecTByeT, BCEM MM CBOMUCTBEHHbI Npobsiembl
C 3¢ PEeKTUBHOCTbIO, MOOOYHBIMU 3IPPEKTAMM U KOMNNAUEHTHOCTbIO

* [pun Bbibope PCI1 cheayeT yunTbiBaTb €0 NEPEHOCUMOCTb, PUCK U
TAXKECTb N0O6OYHbIX ABNEHUN, PocdaTCBA3bIBAOLLYHO CNOCOHOHOCTD,

YTO B KOHEYHHOM UTOIe OTPaA3NTCA Ha NpmBepKeHHOCTN NauNeHTa K
neyeHuio

* B page cnyyaes cneayeT OpUEHTUPOBATLCA Ha Apyrme 3P PeKTbl:
BCACbIBaHWE B KMLLEYHUKe, meTabonnyeckmne GyHKUNN, PUCK
B3aMMOAENCTBUA C APYTMMUM NpenapaTtamu U T.4.

CobcTBeHHbIe AaHHble, NpeAcTaB/ieHHble PAcHAHCKMM B.1HO., MEAULIMHCKUM OUPEKTOPOM CeTU AMNann3HbIX KJINMHUK «Hedpomen»



BO3MOKHOCTU M OFrpaHUYEHUSA METOA0B KOHTPOS runepdochatemMmm

Aneta CHuxaeT noctynneHue pocdatos

Onanun3 EAVHCTBEHHbIN NYTb BblBEAEHUA
docdaToB Npn OTCYTCTBUMU
OCTAaTOYHOM PYHKLMM MOYEK

®CI CHu»KatoT abcopbumio pocdaTos

KanbuMicoaepKawme

®CIM HecopgepXawme  CHuKatoT abcopbumto pocdaTos
KaNbLMiA

Nleyenune BITIT KoHTponb BITIT rapmoHusmnpyet
But [l u aHanoru obmeH ¢pocdartos
Nleyenune BITIT KoHTponb BITIT rapmoHusnpyet
KanbummmmeTmnKku obmeH pocdaTtoB

HeobxoammocTtb cobntoaeHmna 6enkosoro 6anaHca npnsoauT
K M36bITOYHOMY NoCTynieHnto pochaToB
HeBO3MOXHOCTb KOHTPONMPOBATb NULLEBbLIE 400aBKK

HeaocTaTouHbIN KAMPEHC A1 HeTpanbHOro 6banaHca

KomnnameHTHOCTb
NmetoT orpaHnyeHHyto abcopbuUMOHHYIO CMOCOOBHOCTb
PUCKM KanbumdpmKauum

KomnnaneHTHOCTb

NmeroT orpaHnyYeHHyto abcopbuMOHHYO CTOCOBHOCTb
JlononHUTeNbHbIN NPUEM BobLLIOro Yncaa TabneTok
HacTble 0CNIOXKHEeHMA Co CTOPOHbI MKKT

Puck nosbliweHUa abcopbummn docdpaTtos 1 Kanbumsa

PUCK rmnoKanbunemmm, 4acTtble OCNOXKHEHUNA CO CTOPOHbI KKT

CobcTBeHHbIe AaHHble, NpeAcTaB/ieHHble PAcHAHCKMM B.1HO., MEAULIMHCKUM OUPEKTOPOM CeTU AMNann3HbIX KJINMHUK «Hedpomen»



HedpoMen

CNACHUB0 3A BHUMAHUE

PacHAaHckmM Bnagumup KOpbeBuy
lpynna komnaHun HebpoMep,
meddir@nephromed.ru




	Slide 1
	Slide 2
	Поступление и выведение фосфатов
	Кругооборот фосфора (мг) у человека
	Основной механизм поступления в кишечнике -парацеллюлярный
	1. Поступление и выведение фосфатов
	Роль фосфатов в развитии вторичного гиперпаратиреоза
	Slide 8
	Эффекты нагрузки фосфором при уремии
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Выводы
	Риски нарушений регуляции накопления и выведения фосфатов
	Slide 18
	Slide 19
	Кальцификация и фосфор
	Два пути поражения сосудов
	Фосфор как регулятор апоптоза
	Этапы образования кальципротеиновых нанокомплексов
	Slide 24
	Slide 25
	Slide 26
	Переломы развиваются у 3% больных на диализе
	Slide 28
	методы коррекции фосфатов
	Slide 30
	Целевой уровень фосфора
	Диета
	Проблемы оценки поступления фосфатов
	Slide 34
	Диализ
	Выведение фосфора при различных модальностях ЗПТ
	Удаление фосфора: Low-Flux, High-Flux гемодиализ и ГДФ.
	Коррекция гиперфосфатемии
	Выбор фосфатсвязывающего препарата
	выбор ФСП
	Оптимальный фосфат-связывающий препарат
	Slide 42
	Эффективность ФСП по данным исследований 3 фазы
	Эквивалентность доз различных фосфатсвязывающих препаратов
	Проблемы терапии фосфатсвязывающими препаратами
	Частота побочных эффектов в зависимости от ФСП
	Фармакологические взаимодействия фосфатсвязывающих препаратов
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Выводы
	Возможности и ограничения методов контроля гиперфосфатемии
	Спасибо за внимание

