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IHOOKPpUHHaa cuctema FGF23 - Knoto

FGFR-Klotho FGFR-Klotho-FGF23
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Hu MC, et al. Annu Rev Physiol 75:503-33, 2013.




PacTBopuMbIiA KNOTO TOPMO3UT YCKOPEHHOE CTapeHue Y HOKAYTHbIX

MbILIEN - HOBbIU TepaneBTUYECKUMN NoTeHUunan?
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Klotho overexpression extends life span in mice
Kuruso H et al, Science 2005
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JlIoKanbHble U yaaneHHble aHTUPnbpoTnueckme n nporusoonyxonesble 3p@PeKTbl

nacTteopumoro Knorto

RENAL EFFECTS

distal tubular | il il Rik Mencke. Advanced
epithelium / myofibroblast H i
\ v Drug Delivery Reviews
)(ﬂ \“"“"‘ Volume 121, 1
November 2017, Pages

g 85-100

local anti-fibrotic effects Klotho in kidney
(via inhibition TGFR1, Wnt, FGF2, TRPCS)

DISTANT EFFECTS

dl'stan’t" antie-t’umori_genic effects sKlotho on

5

&

arterial cardiac aortic valve breast hepatocellular pancreatic colorectal  lung Sekicia ovarian diffuse large B-
stiffening fibrosis fibrosis cancer carcinoma carcinoma carcinoma cancer carcinoma cell lymphoma

role local (tumor-derived) Klotho in tumorigenesis?

Klotho promoter is hypermethylated upon oncogenesis.

Klotho treatment strategies to attenuate fibrogenesis and tumorigenesis:
- upregulation / de-repression endogenous Klotho
- systemic delivery full-length Klotho or Klotho domains

- targeted delivery full-length Klotho or Klotho domains result: silencing Klotho gene and protein expression?

Klotho transcription




The Vascular secrets of Klotho

- Membrane Klotho?

Co-receptor for FGF23
Source of soluble Klotho

" Soluble Klotho

< Protection/inhibition of VSMC calcification
Soluble Klotho / \
Maintenance of y
Endothelial Soluble Klotho Regulation of Ca**  1a-hydroxylase Supression of P
mtegflty and Ratebars d0 et transport into regulation in transport into
R stress via Insulin/IGF- VSMC via TRPVS e v Yia e

signaling Yy or Na'/K*-ATPase regulation
Soluble Klotho

Protection against ageing.
Protection of VSMC against
osteogenic conversion by
Whnt antagonism.

Lewin & Olgaard, KI 2015



THE VASCULAR SECRETS OF KLOTHO




[TaTodomnsmnonormnyeckaa ponb Knoto n FGF 23

a Metabolic disturbances
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Bone: a new endocrine organ at the heart of chronic kidney (!)
disease and mineral and bone disorders

Mare G Verwioet, Ziad A Mossy. Vincent M Brandenburg, Sandro Mazzaferro, Mario A Cazzaline, Pablo Urefa-Torres, Jordi Bower, Dauid Goldsmith
on behelf of the CKD-MBD Working Group of ERA-EDTA®

Cause Bone-derived factor Pathological changes
FGF23
> Vitamin D deficiency
Uraemic toxins Left ventricular hypertrophy
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Sclerostin/DKK1 v

Whnt inhibition

Atherosclerosis
Soft-tissue calcification

Dickkopf-related protein 1 (DKK1) y Y

High uncarboxylated
osteocalcin

Deranged concentrations of
parathyroid hormone

Insulin deficiency
Insulin resistance




MexaHn3m Bo3HUMKHOBEHUA (hudpo3a npu Pi Harpy3ke

Pi intake 1 FG§23

. Pi excretion per nephront

- Tubular fluid [Pi]t
Pi FGF23

[Pi]

1 ., HO H,0 HO

Glomerulus Proximal tubule Kuro-o M. ERA-EDTA 2018




MexaHn3m Bo3HMKHOBeHUA hmnbpo3a npu Pi Harpy3ke

. -e 8N v
e
M“ Poo ﬂ‘

(—q

Calcium phosphate




MexaHu3m Bo3HUKHOBeHUA dubpo3a npu Pi Harpyske

Mechanism of Pi-induced renal fibrosis

Pi intake t FG;: 23 Nephron # §

L. Pi excretion per nephron 4 s

\~ Tubular fluid [Pi] 1
L. CaPi

L
Nothing to do with Tubular gamage

serum Pi levels CKD |<— Fibrosis

Kuro-o M. ERA-EDTA 2018



- Uremic toxins
A (Indoxyl sulfate)

- FGF23
___ Wnt inhibitors
2 (Sclerostin, Dkk1)
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Low bone turnover
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High bone turnover
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Normai' 2 3 4 ?

CKD stage

CxemaTtunuecKkuii Bug speme’HHOro
npodunna MMHEpPaNIbHO-KOCTHbIX,
rOPMOHa/IbHbIX HAPYLUEHUN U
060poTa KOCTK C NporpeccMpoBaHuem
XB6MNM MKH; Dkk1, cBA3aHHble ¢
Dickkopf protien-1; FGF 23, pakTop
pocta ¢nbpobnacros 23; NTT,
napaTMpeonaHblii rOpMOH.

TB Driieke and ZA Massy
: Renal osteodystrophy with CKD
progression 2015



JNlvurang-nosylwika peuentopoB AKTuBMHA [IA — HOBbLIM nNogxon K
nedveHunto XbI'-MKH n kapgnopeHanbHOro aHeMm4ecKkoro
cuHApoma

CKD (renal fibrosis)
/ R e
Heart failure g ;
(cardiac fibrosis) : f

Activin receptor |IA

Ligand trap (RAP-011)
o Activin

> High-turnover
bone disease

RAP-011 - Sotacersept

1,

Iron-deficient anemia

A. Verhulst, P. Evenepoel, P. C. D’Haese

Potential treatment for : i —
Intracellular signal CKD-MBD and CRAS Kidney International (2017) 91, 9-23
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[lpodpunakTuka n nedyeHne Xbl1-MKH
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POﬂb CbOCCbaTa B CTapeHl/Il/l NATURE REVIEWS | NEPHROLOGY

Novel treatment strategies for chronic kidney disease: insights from the animal kingdom.
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KoMnnekCcHbIN TepaneBTUYeCKUU NnaH

Hopmanunsauma yposHA pocdaToB [HneTta
CbIBOPOTKM AfekBaTHbIN Ananus
docaT-omnHaepobl

Hopmanusauua ypoBHSA KanbLns MeTtabonutel D-ropmoHa
CbIBOPOTKMU [Mpenapatbl Kanbuugd

[MooaBneHue cekpeunm MNTI KanbummmnmeTuku
MeTtabonutbl D-ropmoHa
[Mpenapathbl Kanbuus
docaT-omnHaepobl

CHwmxeHune BbipaboTkn FGF 23 KanbunmmmeTukm
docdar-buHaepsbl

[MogaBneHne pe3opoumnm KOCTU KanbummMmmnmeTuku
bucdocdaHaTthbl
[deHocymab
PaHenaT cTpoHUuS




KoHTponb runepdgocoaremmnm

JleueHne TpebyeT KOMMJIEKCHOIO Noagxoaa

Ovuetac P

Bbi30BbI;

HenocraTouyHbIW KOHTPOJIb

docchar-6mHaepbI

A. Galassi et al J Nephrol 2015



OueHKa UCTOYHUKA nocTynneHusa dpoccgarton

NcTOouYHMK
doocaTtoB

Benku
>XUBOTHOIO
NPOUCXOXOEHUS

PactutenbHble
oenku

[NMnwesBble
nobaBKu

Abcopbuums 10- Abcopbuuns 40- Abcopbuuns 90-
30% 60% 100%

+250 -1000
mr/cdocchopa B
OeHb

MoxHOo MoxHOo YyeTy He
paccunTaTb paccunTaTb noggaetcs




Oueta npu XBI1: orpaHnyeHune 6enka unu coccaron?

OrpaHu4yeHue NpoayKTOB, coaepXawmx nuLieBble A06aBKU
C NOBbLIWEHHbLIM coaepxaHuem cocdaroB

NMuweBble f06aBKN pe3Ko yBenu4inBaroT
KONMM4YeCcTBO eXeaHeBHOro notpedbneHus P
(HeopraHun4yeckuu poccpart nyvwe
abcopbupyeTcs).

PoccaTbl coaepxaTcsa B rotoBbIX Gnrogax
B BUAe KOHCEpPBaHTOB:

» Phosphoric acid

» Sodium hexametaphosphate

 Calcium phosphate

* Disodium phosphate

* Trisodium triphosphate
* Monosodium phosphate

coaepxaHua doccartoB (Mr) B 1 r 6enka



@m The JAMA Networ

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

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

Intervention Difference in Differences

Change in

Intervention Group
Baseline, Final, Baseline, Final, Minus Change in
Mean Mean Difference P Mean Mean Difference P Control Group
(SD) (SD)® (95% ClI) Value (SD) (SD)® (95% Cl) Value (95% CI)

Phosphorous level mg/dL. 7.2(1.2) 6.2(1.7) -10(-13t0-0.7) <001 71(10) 67(19) -04(-07t0-01) 02 -06(-1.0t0-01)
Food knowledge score” 74 (14) 7 (510 10) 66 (16) 70(16) 42t07) <.001 3(-1t07)
Reads ingredient list” 7728 24 (17 to 30) <\ 64 (35) 2(-4t07) 62 22 (1510 30)
Reads nutrition facts labe® 57 (36) 76 (28) 19 (12 to 26) 69 (35) 10 (4 to 15) <.001 9(1to17)

Abbreviation: Cl, confidence interval

Sl conversion factor: To convert phosphorus to mmol/L, multiply by 0.323

@ Final measurement ocaurred in the third month of the study

bMeasured on a 0-to- 100 scale in which 0 indicates the lowest knowlec ige or reading behavior and 100 indicates the highest knowledge or reading behavior

O6yqume NnaumneHToB HACTOpPOXEHHOMY OTHOLLUEHUKO K
NnLEeBbIM no6a|3|<a|v| 3HA4YNMO CHMNXaET KOHUEHTPAaUUIo

dboocdaToB KpOBM

Date of download: 6/2/201 Copyright © 2016 American Medical

Association. All rights reserved.



MeankameHTbl MOryT coAepKaTb 3HaYMMOE
KoNmn4yectBo pocdaTa

* 5 06bIYHO Hanbonee YacTo NpeannCcbiBaE€MbIX MEANKAMEHTOB
AnannsHbim 6onbHbIM coaeprKat 500 mr pocdopa

* 4 nnanpytowmx No cogepaHuo pomedpatos meamKkameTta —
aM10AUNUH, IN3NHOMNPW,0MENPO30a N ANKNoPeHaK — fobasnatoT
1060 mr B AeHb — 3TO camo o cebe bosblle peKoMeHJ0BAHHOIO

notpebneHmna ¢ocdaTta B CyTKU

* dochop B MeanKaMeHTaX CO3A4aeT Ty CaMy HArpysKy Tabnetkamm
Beayllee K Ucnosib3oBaHuUu pocdat-bMHAEpPOB, coaeprKallmnx B
cpeaHem okono 100 mr pocdaTtos

L. Gutenkust 2017



Ouanuns. banaHc pocdopa npn
cTaHpgapTHOM Auanu3e 3 pa3a B
HeAaeno

HenenbHbIN

1800 3200
O I I I

PO, noctymun PO, oo PO, Ynanen PO, bananc
C TIUIIEH AGcopbupoBan HD




CpaBHEHNE KUHETUKU pa3nnYHbIX
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~ B BRAUN
Impact of Convective Flow on Phosphorus

Relpoval in Maintenance Hemodialysis ;. ot Renal Nutrition. Vol 16,
Patients No 1 ( January), 2006: pp 47-53

Willy Lornoy, MD,* Johan De Meester, MD, PhD,* Ignace Becaus, MD,*
Jean-Marie Billioww, MD,* Paul A. Van Malderen, RN,* and
Mia Van Pottelberge, RDt

[MpocnekTnBHOE nccnegoBanme, macc 6bananc gocopa XPIr npotus AP oH navH, 22 naumneHTa,
nepekpecTHbln An3anH. KonnyectBo docopa onpegensnoct B YO 1 otpabotaHHOM AuanusaTe
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) on-line haemodiafiltration [ haemodialysis

B. Braun Melsungen AG | Page 25



CHuxeHne moyeBUHbI U hochaTa

Courtesy of Tom Depner (unpublished study)

Urea during long slow dialysis (3 hrs) Phosphate during long slow dialysis (8 hrs)
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lpepananusHbin bocdat n Bpemsa guanmsa?
(KNHeTM4Yeckasi mogerb)

# Freq=3/wk - Freq=3fwk

pd
N
-
XY
.
]
T
L
]
T
0
e

WFreq=6/wek - WFreq=6/wek

Predialysis midweek phosphorus

Weekly dialysis time (hrs) Weekly dialyss time (hrs)

StdKt/V Predialysis P

G=6 mg/min; V=35 L, Kd_urea=266 ml/min; Kru=0;
No P-binders; P/PCR ratio = 13 mg/g
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UccnepnosaHue CONVESTUDY. Post-hoc aHanus

—~ 11 Period
3 10- - B Baseline
O g- P =0.526 I Follow-up
g g — I} o
.g 7 - s
o 67
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(o) 3 — el I
o 2-

1 . o

T T T
HD HF HDF

Locatelly NDT 2014
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CONTRAST Post Hoc

o HDF © HD

52

5075

495 P<0.01

4,825

47
Baseline Month 3 Month 6

B. Braun Melsungen AG | Page 29 Penne AJ KD 2010
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Original Investigation

A Randomized, Single-Blind, Crossover Trial of Recovery Time in

@

High-Flux Hemodialysis and Hemodiafiltration

James R. Smith, MBChB,"* Norica Zimmer, MD," Elizabeth Bell, MSc,’

Bernard G. Francq, PhD,” Alex McConnachie, PhD,” and Robert Mactier, MD, FRCP’

Assessed for eligibility (n=198)

Randomized (n=100)

> Excluded (n=98)

- Other reasons (n=1)

- Met exclusion criteria (n=79)
- Declined to give consent (n=18)

Table 4. Midweek Pretreatment Blood Test Results and Urea Clearance, HD Versus HDF

Variable HD HDF Crossover P Data Available, %
Cacium mgll. 96+ 04 96+08 04 %,
Phosphate, mg/dL 50412 50+12 07 0

v v

High-flux hemodialysis Hemodiafiltration

8-weeks (n=50) 8-weeks (n=50)

- Randomized but did not - Randomized but did not

start (admission) (n=1) start (admission) (n=1)

- Withdrawal (n=1) - Withdrawal (n=4)

- Death (n=2) - Death (n=0)
Hemodiafiltration High-flux hemodialysis
8-weeks (n=46) 8-weeks (n=45)

- Withdrawal (n=3) - Withdrawal (n=0)
- Death (n=2) - Death (n=0)
Completed (n=41) Completed (n=45)
Figure 1. CONSORT (Consolidated Standards of Reporting

Frials) flove dizgram Page

30



PaHaOMM3MpOBaHHOE UCCNeAoBaHMe NEPEKPECTHBIN AU3ANH i,

Acute Hemodynamic Response and Uremic Toxin Removal
in Conventional and Extended Hemodialysis and
Hemodiafiltration: A Randomized Crossover Study

[MoHegenbHUK Cpena Cpena MaTHuya
O 4 yaca M4y 48y 1 4 yaca
Ac4y P8y

Urea (60 Da) Cr (113 Da) Uric Acid (168 Da) P (95 Da) B2M (11.8 kDa)
Total solute removal
HD4 31.8 = 10.8 2.9.%0.9 1.0+02 875 + 262 99.5 + 39.3
HDF4 31.8 +8.3 23+0.8 1.1 +0.2 932 + 264 135.0 + 49.4°
HD8 425 + 12.6*° 31 = 1.4%° 1.4 + 0.4*° 1,408 + 295™° 143.3 + 49.6°
HDF8 42.0 = 13.9*° 34+ 13%° 1.3+ 0.4 1,490 + 283*° 188.6 + 60.2%"°

Cornelis T1, van der Sande FM2, Eloot S

Am J Kidney Dis. 2014 Aug;64(2):247-56

B. Braun Melsungen AG | Page 31


https://www.ncbi.nlm.nih.gov/pubmed/?term=Cornelis+2014+phosphate+removal
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MpnynHbI yONUHATL Anann3Hoe BpeMs Ans ny'wero yaaneHus docdartoB

Extracellular (1%)

Intrizgllular 70% organic
i -phospholipids
30% inorganic
-circulating (~85%)

Can features of phosphate toxicity appear in normophosphatemia?
Osuka St, Razzaque MS. J Min Metab

B. Braun Melsungen AG | Page 32


https://www.ncbi.nlm.nih.gov/pubmed/?term=Osuka S[Author]&cauthor=true&cauthor_uid=22219005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Razzaque MS[Author]&cauthor=true&cauthor_uid=22219005

Short daily hemodialysis is associated with lower plasma FGF23 B/ BRAUN

levels when compared with conventional hemodialysis

24 patients undergoing short daily hemodialysis using the NxStage System®
and 54 patients treated with conventional in-center hemodialysis.

:

1000 +

FGF23 (RU/ml)

100 " -
Conventional Dialysis Daily Dialysis

FIGURE 1: Serum FGF23 in conventional hemodialysis and in
those treated with short daily hemodialysis. Serum FGF-23 was sig-
nificantly higher in those treated with conventional hemodialysis
(median 2521 RU/mL) versus those treated with short daily hemodia-
lysis (median 823 RU/mL). Box plots demonstrate 25th, 50th and
75th percentiles with error bars spanning 10-90th percentiles.

“P<0.01. J Zaritsky, NDT 2013

B. Braun Melsungen AG | Page 33
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EXPERIMENTAL AND THERAPEUTIC MEDICINE 7: 947-952, 2014

65 naymeHToB C runepdgocdaremMmmen , NPOCNEKTUBHOE PaHOOMU3NPOBAHHOE WCCreaoBaHUE

Effects of three blood purification methods on serum
fibroblast growth factor-23 clearance in patients with
hyperphosphatemia undergoing maintenance hemodialysis

LI-YING MIAO'", BIN ZHU?", XIAO-ZHOU HE>. JIN-FENG LIU!. LI-NA JIN!., XIU-RONG LI',
LI-NA XUE!. TIAN HUANG! JIAN-QIN SHEN! and CHANG-YING XING*

FGF-23 (pg/mi)

FGF-23 reduction rate (%)

1 b

Pre Post
HD HDF HD+HP

HD HDF HD+HP

B. Braun Melsungen AG | Page 34
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N3meHeHuda MNTI Ha ananunse

‘[MpaMble adpdeKTbl:
*ONann3HbIN KNUpeHc, yaaneHHaa macca M1
* Henpsamble adhhekTbl, MeTabonunyeckne coBuUru:
 yoareHue gocgartos, banaHc Kanbums
« BOCNasieHne, okcngaTuBHbIN CTPecc
* PE3NCTEHTHOCTL cKeneTa K gencrtesuio MNTI
» peancteHTHOCTb UK kK 0encTBUO akTUBHLIX MeTabonnTtoB BuTamuHa [

B. Braun Melsungen AG | Page 35
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BnnaHune moaanbHOCTU U BpeMeHU Ha
voaneHue Tl

e X®I'A - IF'OP — HeT apdekTa
Ok NDT 2013

CtaHgapTHbin 'l — onnTenbHbLIN HOYHOW
ananu3 (FHN Trial) - HeT adbdoekTa

J. Daugirdas JASN 2012
XPI'Q — NI — Het adpdekra
Schneider Plos One 2015
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Phosphate levels in patients treated with low-flux Gl ot B

haemodialysis, pre-dilution haemofiltration and
haemodiafiltration: post hoc analysis of a
multicentre, randomized and controlled trial @

1600~ .

sl . P=0622
1200~
1000—

800~

EFTN LY

o

PTH (pg/mL)

.

n dt NEPHROLOGY
DIALYSIS
Locatelly 2014 TRANSPLANTATION

H
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Effect of High-Flux Dialysis on Circulating
FGF-23 Levels in End-Stage Renal Disease

Patients: Results from a Randomized Trial

Andreas Schneider'*, Markus P. Schneider?, Detlef H. Krieter', Bernd Genser™>*,
Hubert Scharnagl®, Tatjana Stojakovic®, Christoph Wanner’, Christiane Drechsler’

Enroliment

MINOXIS Flow Diagram

221 eligible dialysis patients

@' PLOS | one

|

Excluded (n=55)
+ Not meeting Inclusion criteria (n= 54)
« Other reason (n=1)

/ Randomized (n=166) \

Allocated to Low-Flux (n=81) Allocation |
v
Lost to follow-up (n=19) Follow-Up
v
Analysed (n=62) [ Analysis ]

Fig 1. Flow chart of the MINOXIS study.

Allocated to High-Flux (n=85)

v
Lost to follow-up (n=20)

A 4
Analysed (n=65)

B. Braun Melsungen AG | Page 38
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Pe3ynbTaTbl nCccnegoBaHuA: MeMOpaHbl Xan-hriakc nyyile yaansaoT
FGF23 HO He hpocaThbl

@. PLOS | ONE Impact of High-Flux Dialysis on FGF-23

Table 2. Outcome.

Low-Flux Low-Flux(52 p-Value  High-Flux High-Flux(52 p-Value Achange LF vs HF p-Value
(Baseline) weeks) (Baseline) weeks) (adjusted)
FGF-23 (RU/ 5493 + 10499 9866 + 14452 p<0.001 4912+ 10252 5437 + 10559 p=070 4537 P <0.01
ml)
PTH (pmolf) 152 + 235 233 + 354 p<0.01 991145 147 £ 193 p=008 31 p=0.74
25(0H)D (ng/ 20.4+108 229+123 p<0.01 2001204 21.3+118 p=030 18 p=0.14
mi)
Calcium 232+0.18 228+0.18 p=093 226+0.19 222017 p=0.01 005 p=0.13
(mmol/)
Phosphate 2.06 £ 0.78 194 +1.04 p<0.001 228+1.41 1.88+0.73 p<0.001 0.09 p=0.34
(mmol/l)
BAP (pg/) 19.04 £ 20.5 226 +20.9 p=068 1991143 2441224 p<001 59 P=0.07
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B BRAUN .

BbiBOoabI Nno Bo3aencTeBmna moganbHoct amann3sa Ha Xbl1-MKH

» OocdaTbl — BpeMsa gunanmia aBnsdeTcs KNnoYeBbiM pakTopoMm
»FGF23 — 0ba dpbaktopa BNUALOT, Kak BPpeEMS, Tak 1 MOAanbHOCTb

(FA®)

»>[1TI — nonpobynTte nevunTtb gpyrmm cnocooom!

Mark Vervioet ERA-EDTA 2017
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dPocoaT-cBA3bIBalOLWME NpenapaThl

Ca- Merann- He copepxawme Kombunupo- Mpoume
coaepxaiuuve cogepxawue Ca v meTamnsl BaHHbIE

Kanbuus [Mopooknch Ceenamepa Marnus/kanbums »eBaTenbHas
kapOoHar, antoMUHNA rnapoxnopua kapboHar pe3nHKa
auerar, laHTaHa (PeHarensb) Ca auertat/ Marnus @l (Xutosan)
uMTpaT, kapboHat CeBenamepa kapboHat HuauuH

KETOMIOTOPAT, I(\;';OCPGHOH) kapGoHaT (OsvaRen) HukoTnHammng
rHUS

MKOKOHAT (PeHBena’
kapboHaT/umTp Cenamepukc)
Kenesa uutpar MCI-196

Xenesa
oKCUrnapokecuna,

(Bencpopo)

[Tpn BeIGOPE PCI1 LenecoobpasHo NPHUMAThL BO BHMMaHue ctaanto XBI, Hannune apyrmx
nposeneHnn MKH, Bo3pacT, conyTcTBYylOLLME 3abofeBaHMs, MPOBOAVMMYIO TEpanno, MPoduib
NOBOYHLIX 3DDEKTOB W Ap.

Tepanung @CI1 TpebyeT nHavBmayansHoro noagxoaal.



OrpaHu4yeHusa no Kanbuuio
B pekoMeHAaauuax KDIGO

2,34

5106 - 8306 1123 57% > 16% - 54%

5 —40% CKD 3/4¢
20 — 50 % HD®
40 — 70% PD?®

1Russo D, Corrao S, Miranda I, et al. Am J Neph 2007;27:152-158
2Chertow GM, Burke SK, Raggi P, et al. Kidney Int. 2002;62:245-252
Block GA, Spiegel DM, Ehrlich J, et al. Kidney Int. 2005;68:1815-1824
4Qunibi W, Moustafa M, Muenz LR, et al. AJKD. 2008

5Andress D.Kid Int. 2008;73:1345-1354

6KDIGO. Kid Int. 2009; 76 (Suppl 113):S1-S130




MexaHu3m gencrTBus

®ocdop ceA3bIBaeTCA C NpenapaTom Docgop ceA3bIBaeTCA C ceBenamepoM.
Ha OCHOBe KanbLua unu Metanna.

®ocdop 1 cBA3bIBaIOLLMA ero npenapar nepemMeLLaloTCca Mo Xenyao4Ho-KULLe4yHoMy TpakTy.
nepemelLialoTca Mo Xenyao4Ho-KULLEeYHOMY TPaKTy.

®occhop 1 HEKOTOpoe KONMYeCTBO CBA3LIBAIOLLIErO ®ocdop 1 cesenamep BbIBOAATCA U3 OpraHuama.
npenapara BbIBOAATCA U3 OpraHinama.

®ocdop, ceBenamep M XenyHas Kucnora

CeBenamep He abcopObUpyeTCA B KPOBb.

OcTaTo4Hbin Kanbuui unu Metann abcopbupyeTcs B KPOBb.

UHcmpykuus rno rnpumeHeHuro rpenapama Perazens JICP-001457/08-140308
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MeTta-aHanns3 paHAOMU3IUPOBAHHbIX Mccnep,osal-mﬁ ceseslamepa

1.1.2 Sevelamer versus calcium carbonate

Di lorio 2012 12 107 22 105 14.8%
Ferreira 2008 (1) 0 44 0 47
INDEPENDENT-HD Study 2013 28 232 100 234 17.2%
Koiwa 2005 0 16 0 20

Sadek 2003 (2) 1 21 3 21 4.6%
Subtotal (95% CI) 420 427 36.6%
Total events 41 125

Heterogeneity: Tau® = 0.05; Chi* = 2.78, df = 2 (P = 0.25); I? = 28%
Test for overall effect: Z=4.42 (P < 0.00001)

Leena Patel Clin ] Am Soc Nephrol. 2016 Feb 5; 11(2): 232-244.

0.54 [0.28, 1.03]
Not estimable
0.28 [0.19, 0.41]
Not estimable

0.33 [0.04, 2.95)
0.35 [0.22, 0.56]

1.1.3 Sevelamer versus calcium salts (calcium acetate and calcium carbonate)

Block 2005 11 60 23 67 15.0%
Chertow 2002 6 99 5 101 10.1%
DCOR Study 2007 267 1053 275 1050 18.5%
Subtotal (95% Cl) 1212 1218 43.6%
Total events 284 303

Heterogeneity: Tau? = 0.06; Chi* =347, df =2 (P =0.18); = 42%
Test for overall effect: Z=0.79 (P = 0.43)

Total (95% ClI) 1892 1907 100.0%

Total events 331 445

Heterogeneity: Tau? = 0.41; Chi* = 45.11, df = 8 (P < 0.00001); I? = 82%
Test for overall effect: Z = 2.21 (P = 0.03)

Test for subgroup differences: Chi* =8.11, df =2 (P =0.02), I? = 75.3%

0.53 [0.28, 1.00]
1.22 [0.39, 3.88]

0.97 [0.84, 1.12)
0.85 [0.57, 1.27]

0.54 [0.32, 0.93]
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10 50
Favors calcium salts



Jlerko nn poctnyb pe3ynbraTr?

* BbI30BbI: gemorpadous, coumanbHO-9KOHOMUYECKUN CTaTyC, CUMMTOMBI,
atnonorua Xbl'1, Bpay, gnetonor

«  dusnonornyeckne mexaHn3mbl NPOTUBOAENUCTBYIOT CHUXXEHUIO d0OCdaTOB

* Hwuskasa komnnaeHTHOCTb K npuemy docdat buHaepos (50%) n codbnogeHunto
onetbl (20%)

° O6pa3OBaH|/|e NMNauneHTa Nno3BoJideT NoBbICNTb MOTUBALUNKO U CAMOKOHTPOIJ1b



BENNb®OPO® - HoBbLIN, He coaepXKalLuii KanbLWiA,
thocdaT- cBA3bLIBaAKOLWMK NpenapaT Ha OCHOBE Xene3a

N3bupaTtenbHoe cBsA3biBaHMe dhocdaToB

Caxaposa
Kpaxman 0?
H,0 @
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HO 02
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Fe(llll  *ocpar N

Kpaxman N

Caxaposa



[1aHHble AONTOCPOYHOro NCCNneoBaHNA NOATBEPKAAIOT
3pdeKTUBHbIN KOHTpOAb BEJIbOOPO® Haa pochaTtamn B
CbIBOpOTKe KpoBu (n=1055)
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NMpumeHeHue hocdat-omHpgepos (CLLUA)

Phosphate binder use, by type
National sample

0 Ca-based only [J Sevelamer only 0 Ca+ sev.only
B Other O Fe-containing (any)
Overall
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NMpumeHeHune poccart-onHgepos (FfepmaHus)

O Ca-based only O Sevelamer only B Al/Mg-based only
B La-basedonly B Ca+sev.only @ Other
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BbiBoabI

* [loBbILWEHHbLIN POCAHOP CbIBOPOTKN CBSA3AH C HEDMAronpUATHbLIMU
ncxogamu y naumMeHToB Ha guanuse

* ['Mnepdocparemmsa —no3gHUN doeHomeH B nporpecumn Xbl'1 n
HeobnaronpusaTHble COObITUA MOTYT Ha4YaTbCA 3HAYUTESBHO
paHbLUe, Korga ocdop CbIBOPOTKU €LEe B HOpME

 CHuxeHune Knoto u nosbiwweHne FGF23 asnaetca oaHUM U3
paHHUX bnomapkepoB dpocdaTHOW HArpy3kn n pakTopom
nporpeccupoBaHusa Xbl'l



BbiBoabl (2)

* Y naumeHToB Ha gmanmse Heobxoanmbl
adodekTuBHbIE ocdaT-bnHaepbl HapAay C
ONeTou U agekBaTHbIM OMannM3oMm

* [Npn HanNnyMn agnHammn4yeckon 60Me3Hn KOCTU U
Kanbununkaunm cepgua n cocynos
npeanoYTUTENbHbLI HE coAepXallue KanbLmm
docdaTt-omHaepb!

« PocaT-cBsA3bIBaloLWast CnocobHOCTb, HapsiaQy C
MHOMBUOYaNbHOW NEPEHOCUMOCTbLIO N YNCIIOM
TabreTok, MOryT UMeTb CYLLECTBEHHOE
3Ha4vyeHune



bnarogapto 3a
BHMMaHue!




