8 =t
B/ BRAUN = AMOHA = COTEKC

SHARING EXPERTISE

OCOBEHHOCTW NOPAXXEHWNA CEPOYMHO-COCYAMCTOU
CUNCTEMbI Y NAUMEHTOB C MUHEPAJIBHO-KOCTHbBIMW
HAPYLWEHNAMW HA TEMOOWATINISE
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«... OCNOXXHEHUA CO CTOPOHbI CepaevyHO-COCYaMNCTOM
CUCTEMBI, B MepBY0 o4epenb cepaedHas
HeOOoCTaTO4YHOCTb, MWEeMUA U MHJOAPKT MMoKkapaa,
nepukapanTbl N0 CBOEMY BIUAHUIO HA NPOLLECC U
ncxodbl nNevYeHns XPoHU4YeCKMM remoananmn3om
3aHMMalT 0coboe MecTo, ABMNAACH B KOHEYHOM
nTore NpmMYMHON netanbHbIX ucxogos y 1/3 — 1/2
BOSIbHbIX C TEPMUHANBHOW MOYEYHOW
HegOCTaTOYHOCTbLIO. »

E.M. Tapees, 1983



[TpnynHel netanbHocTn B EVOLVE 1 CTpyKTypa
KapOuo-BaCKyNnApHON CMEPTHOCTHU

CV Procedure, 2% n=3883
He Ka PANOBACKYNAPHAA NeTaJibHOCTb 46% : Heart Failure/Cardiogenic
Shock, 4% 1-1
Myocardial Infarction _'
Non-Cardiovascular, 46% (M1), 4% cinacalcet
Other CV, 5% v. placebo

-~ Pulmonary Embolism, 1%

Stroke, 6% KapgunosackynapHasa netanbHocTb 45%

Cardiovascular, 45%

presumably
reflecting cardiac
arrhythmias

Sudden Death, 25%

Unknown (Presumed
Cardiovascular), 9%

Wheeler DC et al. Effects of cinacalcet on atherosclerotic and
nonatherosclerotic cardiovascular events in patients receiving
HD: EVOLVE trial. ] Am Heart Assoc. 2014;3(6):e001363.



Gunnar Henrik Heine:

Kak npegotepatuTb BHe3anHy cmeptb Ha 11
~

HaceneHue ANann3HbIe NaumeHThl

(ABcTpanua n Hosas 3enaHaua — Hau.Peructp)

34741 nauuneHTOB
93 112 nauueHTo-neTr
7 267 CC cmepTten

“Sudden Cardiac Death
Roberts MA et al. Secular trends in
Heart Failure cardiovascular mortality rates of

patients receiving dialysis compared
with the general population.

Acute Myocardial Infarction Am J Kidney Dis. 2011;58(1):64-72.

53th ERA-EDTA. A preview of the future in cardiovascular risk
management in CKD. May, 21 2016
o AYANTATETEEG EURECA-m Working Group
== rd \( wn=G
Df} \ l),lflbls {';[ ) ‘1)'[); (EUropean REnal and CArdiovascular Medicine)

VIENA v o042 5016 Gunnar Heine, Homburg/Saar, Germany



TpaaAnUMOHHbIE N HETPAAUNLMOHHbIE
dakTopbl pucka CC3 npu XbI1

TpaanuuoHHbie (PAKTOPBLI pHCKA Herpaanuuonusie pakTopsl pucka
[Toxkuoii Bo3pacr BHeksieTouHas neperpys3ka 00beMOM KHIKOCTH
MyskcKoit 1ol Hapywenune merabonusma kansuus / pocgaros
['uneprensus Jlepuuut BuTamuna D

Jlnabet AHeMus

Kypenue OxkcuaaruBHBI CTpEce

Jlucnunuaemus Bocnanenue

['uneprpodus 1eBOro xKenyaouka ['omouucTeMHEMUSA

[laccuBHbIi 00pa3 )Ku3HU (runoauHamus)  beskoBO-3HEpPreTHYeCcKas HEIOCTATOYHOCTh
MeHonay3a ANnbOyMUHYpPHS

['eneTnyeckas npeapacnonokeHHOCTs K CC3 TpomGorenHsie hakTopsl
Hapyuienus cHa
HU3meHenune GanaHca okcuia a3ora / FHAOTEIMHA
MapunoOydarenun
YpeMudeckue TOKCUHBI



Frank Flachskampf,

HenHBasnBHas oLieHKa CTPYKTYpbl U byHKLMK cepaLia —
4TO crneayeT 3HaTb Hedpornory

Summary

« CepoedHo-cocyancTas natonorma — OCHOBHaA NpuyMHa CMepTU
* KNKOYEBOMN aNeMeHT pemMmogenupoBaHnsa cepaua - FMJIDK

* HApYLUEHNE (PYHKLIMM NPOAOSIbHbLIX BOFTOKOH NPU COXPaHEHHOM
dpakummn Beibpoca

« AnacTonnyeckas ancyHkumsa JIK

* MMOKapananbHbi ndpo3

* KanbLMHO3 KnanaHoB cepaua

* HApyLleHne PyHKLUN NpaBoro Xenygo4ka

* NOBbLILLEHNE YPOBHA ODMOMAapPKEPOB (B T. Y., TPOMOHMNHA)

53th ERA-EDTA. Uremic cardiomyopathy. May, 22 2016
Frank Flachskampf, Uppsala, Sweden

Non-invasive assessment of cardiac structure and function -
what nephrologists must know

53¢ CONGRESS
NVENNAS N s



MexaHuambl cuHgpoma XbI-MKH

Parathyroid glands

Osteoblasts and osteocytes
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KnnMHnyeckne nocreacTtBus

* CUMNTOMDI:

* [lepenombl - pUCK Bbille, Yem
OMN B 4-10 pa3a Rix et al.
Kidney Int 2000, 58: 396, Moe
SM CJASN 2016

* BOoNn B KOCTAX

* BHeKkocTHas KanbumndpumKauymsa
— Ka/IbLUMHO3 cepaua u
cocynos




UacTtoTa nepenomoB beapa B 00LLEN
nonynauuun, npn XbI'1 3-4 n XbI'1 51
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[ neppocgareMnsa — HesaBUCUMbIN dpakTop pucka npu Xbll

[MporpeccmBHaA [NoBbiweHne [NoBbiweHne
yTpaTa GyHKUUK YpPOBHA obLweii n CC

no4yekK docdaTtoB CMEPTHOCTH

Floege 2011 n=7,970 HD

Tentori 2008 n=25,588 ESRD on HD
Block 2004 n=40,538 HD

Gutiérrez 2008 n=10,044 beginning HD
Kalantar-Zadeh 2004 n=58,058 HD

Slinin 2005 n=14,829 HD

Cozzolino M., 2016



Ponb docdata B cTapeHuu NATURE REVIEWS | NEPHROLOGY

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

The Naked Mole Rat
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g Contractile VSMCs

Mopaenb octeoreHHou TpaHcdopmauum FMK B
ocTteobnacTbl nog BrnnsiHuem ypemumn, PO4 n Ca.
KanbymHo3 Meanm u UHTUMbI COCY 0B
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[Mnepdocdaremmsa - mMexaHn3mMbl NOBPEXKAEHUS

[loBblILLEHHbIE YPOBHU (boCdaTa B CbIBOPOTKE KPOBWM 60/IbHbIX Ha Ananu3e
CBS13aHbI C TSHXKESbIMU OCNIOXHEHUSAMM

CHmwxeHue HepocraTouHbIN HecobnropneHue anernbl
CKOpPOCTH ﬂ"ap"3 |
KHYGOHKO&'GFI 7

nnbTpalnm
¢ pat MNMnepdocharemusn

& r \l' . ‘1' MapawwuroBu{Hble
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NMpsaMoe noBpexxaeHune VYBeuuyeHue MHrmM6upoBaHue cuHTesal,25-
cocynoB AMIMApOKCH-BUTaMMHa D MoBbiwenuHe MTr
« Cocyaucras kanbumpukaums FGF23 CHWKEHVE COKpaTVMOCTUMUOKAPAA  « [1poBOBOCMAIMTENBHQE
« DHAoTeManbHast AMChYHKLMS . TMJTK +  Kanbumndukaums KopOHaprlxapTepmm mgmmepnemma -6
y ®dnbposzMrokapaa SHEPreTUYECKOro
+  OKMCUTENbHBIN CTecc . P P
HononHyreneHble « [lpoBocnanuTensHoe AeNcTBme obmeHa B M1okapae
HEN3BECTHb/EMEXaHU3Mble I . Kapp.maanlplﬁ ¢rbpo3

MosbnueHne puckaCC3

Adapted from TonelliM,etal. NEJM 2010;362:1312-1324 1.Faul C,etal. JClin Invest
2011;121:4393-4408



CTteneHb KanbLUWHO3a KOPOHAPHbIX apTepU Yy NaLMEHTOB K
Ha4yany ananu3a okasblBaeT CYLLECTBEHHOE BIUSAHME Ha

BbDKNBAEMOCTb
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CAC 1-400
CAC2400
0.00 .
(0] 6 12 18 24 30 36 42 48 54 60 66
Months

No. at Risk
ccs =0 46 42 42 39 34 18 4
CCS < 400 42 41 140 36 32 14 1
CCS >= 400 39 37 35 31 26 15 Y

Block GA, Raggi P, Bellasi A, Kooienga L, Spiegel DM. Mortality effect of coronary calcification and phosphate binder choice in
incident hemodialysis patients. Kidney Int. 2007;71(5):438-441.



KanbunHO3 cocynoB

* KanbuuHo3 aTepocKknepoTnyeckmnx bnsaweKk B KOpOHapHbIX
apTepuax —> paspbliB UK 3po3ua badaweKk — UHPapPKT
MUWOKapAaa U BHe3anHaa CMepTb

* MepauakanbymMHoO3 cOCyaoB — NoTepA 3N1aCTUYHOCTU COCYyAOB —
nosbiweHue ClMNB — noBbileHMe apTepuanbHOro gasneHna -
MM/ — cepaeyHaa He4OCTAaTOYHOCTb

* AHeBpU3Mbl, pa3pbiBbl COCYA0B —> UHCY/bTbI

Normal Early Lipid Internal Calcified Calcified Vulnerable Rupture Thrombus Myocardial Stable
rich rupture shell plaque infarction

['yamaH KI 2008



OpuruHanbHeie CTaTby

CNB = 65,1382 + 0,7978™x

CKOpOCTb NyNbCOBOM BOSHbI U NMOAATIMBOCTb . PR AR e
QOPThl Y OOMbHBIX HO MNPOrPAMMHOM § o
reMoamnanuae: CBadb C GAKTOPAMM PUCKQA,
KQMbLUMHO30M Cepaua M NOKA3ATEN MU
BHYTPUCEPLEYHOU TEMOOANHAMUKM

10.H. Nepekokun?, B.10. lWLUuno', I'.E. lenanuu?, A.10. Aenucos’, I'.E. Ctopoxakos?
'UenTp ananusa npu KB N2 20, ’kadenpa rocnutanbHoi Tepanumu N2 2 PFrMY,
r. Mockea
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CTpyKTypa cepae4HoO-CoCyauCTON CMEpPTHOCTMU
B MYXXCKOM U XXeHCcKou nonynsauuun Ha INrg

My>X4YUHbI

BHe3anHaa cmepTe+OUM

m OHMK
CepaeuyHas
HeaocTaToOYHOC Tb }KEH UHBI
B [1pyrue npuduHbl LI.I,
CepaeuHan
HeaooCTaToOYHOCTb
47 4 BHeszanHaa cmepThb,
oM
m OHMK




B/BRAUN

BHeckeneTHasa Kanbunpukaums y
NauMeHToB Ha guanuse

KanbunHO3 KnanaHoB cepaua
KanbunHo3 aptepumn
Kanbundgunakcuc
KanbunHO3 MArKUX TKAHEW
KanbunHO3 CTPYKTYp rnasa
OkonocyctaBHOW KanbLWHO3
BucuepanbHbIn KanbLUnHO3
KanbunHo3 ABD



B/BRAUN

SHARING EXPERTISE
International Dialysis Cenier, Moscow, Russiarn ~ederatior)
Deoarirnent of Internal Medicine, Russian State Vedjcal
University, Moscow, Russian ~aderatior

Evaluation of Cardiac
Structures Calcification (C) In
hemodialysis (HD) Patients

INTERNATIONAL

D)/ DRSS CERS

M O S € O W

Renal Week 2001 San Francisco



Pa3BunTtue kanbLMHO3a BIBRAUN
CpM6pO3HOrO KOJibLa SHARING EXPERTISE
MUTparbHOro KnanaHa

y bonbHoro J1., 45 ner,
nonyuvatorero nedvexve Mra

2004 r. 7 nerHa NrAQ



B/ BRAUN
PeryprMTau,vm Ha MUTPAJIbHOM KJiariaHe ARG PR




Curnulative Proportion Surviving

B/BRAUN

SHARING EXPERTISE

KanbunHoO3 cepaua n BbiXkuBaemoctb Ha 'l
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B/BRAUN

BHeckeneTHasa Kanbunpukaums y
NauMeHToB Ha guanuse

KanbunHO3 KnanaHoB cepaLa
KanbunHo3 aptepumn
Kanbundgunakcuc
KanbunHO3 MArKUX TKAHEW
KanbunHO3 CTPYKTYp rnasa
OkonocyctaBHOW KanbLWHO3
BucuepanbHbIn KanbLUnHO3
KanbunHo3 ABD



BRAUN

SHARING EXPERTISE




TymoponogoOHbIN OKONOCYCTaBHOM KanbLUWHO3 y B BRAUN |
bonbHoro ¢ Tsxenbim BITI




o " B/BRAUN
TyMOpOI'IO,EI,O6HbII/| OKOJ10CYyCTaBHOWU KAaJiIbLUINHO3 Y ‘SHARING EXPERTISE

oornbHoro ¢ Tsxenbim BI TTT




Kanbundurnakcus L

Cnang A.FO. 3emuyeHkoBa




Ha kadeape rocnutanbHou tepanuu Ne 2, PTMY
obcnepnoBaHo 212 nauMeHTOB, NOJTy4YaroLMX
rie4yeHMe Ha amOynaTopHOM NpPorpaMMHOM

femoguanuse B LleHTpe Ouanu3sa npu 20-

n kKb

(NpocnekTUBHOE ceMuneTHee uccriegoBaHue)

U3 Hux : 98 »eHWwuH

114 Mmy>KUuH |

BO3pacT 18 - 70 net
cpeaHni BO3pacT 48,3 + 12,8 netr (M+Sd)

CPOK npebbiBaHua Ha I 51,3 + 44,4 mec (M+Sd

B Nnpeaenax oT 3 40 216 mec
AvnanusHaa nporpamma 4,5 yaca x 3 p Hea
BukapboHaTHbIKN AgMann3, CUHT. membpaHa PS

www.scardio.ru




KapaonoBackynsipHas
netanbHOCTb y 6onbHbIX Ha MNIN'A

3a cemuneTHMn nepuon
OT cepaevYHO-COCYyaAUCTbIX
NPUYnH ymepno 49 naymeHToB

www.scardio.ru
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KymynatuBHas BbiKMBaeMocCcTb 6onbHbIX Ha NI B

POCCHMMACKOE
KAPAMOAOIMMYECKOE

3aBMCMMOCTM OT BO3pacTa, Nona, AMarim3Horo craxa i«
Ccp. YPOBHSA hoccdhopa B CbIBOPOTKE KPOBMU

KymynatuBHas BbkuBaeMocTb (%)
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CCHMMACKOE

KymynaTtuBHasa BbhKMBaeMoCTb OOnbHbIX Ha MIB:EE-
B 3aBUCUMOCTU oT BenninHobl MMMnx B

1,0

0,97

P, r<0,001
Pow<0,001

0,87

0,7t

— UMMmnx<147,2 rim?
— UMMnmx>147,2 rim?

0,6

KymMynatuBHas BbikuBaeMocTtb (%)

0,5 — : ' : ' : ' ' : ' :
0 10 20 30 40 50 60 70 80 90 100 110
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POCCHMMACKOE

PerpeccnoHHbin aHanu3 Kokca  —&&-
(P,2<0,001)

Noka3aTtenb Beta p
OU >/< 45 1216 < 0.001
Bospacr >/< 1,034 0,0014
50 neT
MMM ok >/< 0.823 0.0191

147,2 r/m?

www.scardio.ru
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POCCHMMACKOE
KAPAMOAOIMMYECKOE
OBLECTBO

KymynsTuBHas BbikmBaemMocTb 60nbHbIX Ha M B 3aBUCMMOCTH
OT BeNWYMHbI hpakuum narHanumsa JIK (n=185)
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rpynnax My>4uH U XXeHLLH)

(P,,<0,001).

XeHLWMUHbI My>X4YMHbDI
Beta P Beta P
Bo3pacTt 0,039 0,15 0,071 <0,001
UMMnx 0,019 <0,001 0,004 0,161
PUNX -0,022 0,73 -1,91 <0,001

www.scardio.ru
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BHe3anHaa cmeptb Ha MNI'A: AMM e
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yHMepiie ot
KapaHanbHoN
naronorku
BHe3anHas
cMepTb

XuBble Ha MOMeHT nccnegosaHua n=139, UMM = 141,2(120,9 — 172,3) r/m?
YmepLwiuve ot KapauanbHbIX npnyuuH n=40, UMM = 163,1(122,2 — 200,8) r/m?
BHe3anHaa cepaeyHas cmepTb n=6, 244,8(170,0 — 306,7) r/m?

www.scardio.ru




BHe3anHasa cmepTtb Ha ITA: ®U%
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KapaHanbHoH
naronoriu
BHe3anHaa

yMepuie ot
cMepTb

HMOMEeHT

XXuBble Ha MOMeHT uccnegosaHusa — n=139, PBnxs = 62,4 (55,1 - 68,8) %
YMepLuime ot KapananbHbIX NTPUYUH — N=40, ®Bnxs = 54,2 (46,3 — 64,6) %
BHe3anHasa ceppevyHas cMepTb — N=6, ®Bnxs = 59,7 (56,0 — 63,4) %
www.scardio.ru
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Al n noKkasaTeneun ypemMmuu (NMIMHENHbIN
perpecCUoHHbIN aHanu3 ¢ nowaroBbIimM
BKIHOYeHMeM noKa3saTternen)

(P,2<0,001)

NMoka3zaTtenwu Beta P
CA 0,34 0,016
BapnabenbHOCTbL
aTr 0,23 0,013
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OBLECTBO
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* [peouKkTopamMun CHUXeHUA [onroBpeMeHHON
BbhKuBaemMocTu 6onbHbIX Ha NI asnsaoTcs
®Bnx < 45% v runeprpocdpumna mmokapaa
neBoro xenyaoudka cepaua (I'x).

* [T Takxke aBnsietca pakTopom pucka
BHe3anHON CMepTMu.

* [Moka3aTenun KOCTHO-MUHepanbLHOro ooMeHa
AOCTOBEPHO BIINAIOT HA OTAANEHHYI0
BbIXKUBA€MOCTb OOSIbHbIX Ha NPOrpaMMHOM
remoaunanuse

www.scardio.ru




KoMnneKkcHbIN TepaneBTUYECKMUU nNnaH

Hopmanusauua ypoBHA oocdaToB [HueTta
CbIBOPOTKM AOekBaTHbIN Ananns
docaT-omnHaepobl

Hopmanusauua ypoBHSA KanbLns MeTtabonutel D-ropmoHa
CbIBOPOTKMU [Mpenapatbl Kanbuugd

[MooaBneHue cekpeunm MNTI KanbummMmmnmeTuku
MeTtabonutbl D-ropmoHa
[Mpenapatbl Kanbuus
docdar-buHaepobl

CHwmxeHune BbipaboTkn FGF 23 KanbunmmmeTukm
docdaT-ouHaepsb!

[MogaBneHne pe3opoumnm KOCTU KanbyummMmmnmeTuku
bucdocdaHaTthbl
[JeHocymab
PaHenaT cTpoHUuS




KoHTponb runepdgocoaremmnm

JleueHne TpebyeT KOMMJIEKCHOIO Noagxoaa

Bbi30BblI;

HenocraTouyHbIW KOHTPOJIb

docchar-6mHAaepbI

A. Galassi et al J Nephrol 2015



dPocoaT-cBA3bIBalOLWME NpenapaThl

Ca- Merann- He copepxawue Kom6unupo- Mpouue
copepxaiuve coaepxaiyme Ca u meTannbl BaHHbIe

Kanbuusa [MOopookuch Ceenamepa Marnusa/kanbumnsa YKeBatenbHas
Kap6oHar, antoMnHnA rmapoxnopua kapboHar pe3vHKa
auerar, laHTaHa (PeHarensb) Ca auertat/ Marnus @ (Xuto3an)
uMTpaT, kapboHat CeBenamepa kapboHat HuauuH

KETOIMIOTOPAT, ﬁ%?ﬁﬁ:“on) kapBoHaT (OsvaRen) HukotuHammg

[MOKOHaT (Persena,
kapboHaT/umTp Cenamepukc)
XKenesa uutpar MCI-196

Xenesa
oKCUrnapokecuna,

(Bendopo)

[Ipn BEIOOPE PCI LenecoobpasHo MPVHMAaThL BO BHUMaHne ctaanto XBI, Hannuve gpyrx
nposereHnn MKH, BospacT, conyTCTBYOLLME 3abofiEBAHMS, MPOBOAVMYIO TEPANNIO, MPOMUITL
NOBOYHEIX 3ADEKTOB 1 Ap.

Tepannsg OCI1 Tpedyer nHaBMAyansLHONO noaxoaal.



[TpmeHeHmne OCI1 accoummpyeTcH

CO CHUMKEHMEM PUCKA CMEPTU

FPBAs better Mo PBAs better PBAs better Mo PBAs better
All patients 0 o 6297 1642 26.1 726 115
Random patients +0n Ot 4313 1288 299 575 133
Replacement patients o —— ;gg; 13:;66'5 ;?ﬁg ‘g 17;% 6797 60NbHbIX -
Males X .
Females -o-* —:p_. 2470 636 257 269 10.9 COSMOS study: a
Diabetes o —O— 1929 652 33.8 329 174 3
Non-Diabetes o —0— 4367 990 227 397 9.1 -1IETHEE
History of CVD "0 —0— 4531 1371 30.3 B35 14.0
No history of CVD —0— O 1759 270 15.3 9N 5.2 MHOTOLEHTPOBOE
Age (years) OTKpPbITOE
=45 o (2.9) 0 (9.3) 692 a5 5.1 16 23
Pl : o (22) 2084 354 17.0 148 71 KOropTHoe
65-75 O —C— 1890 540 28.6 257 136
=75 o —— 1631 713 437 305 187 obcepBaunoOHHOE
Time on HD (years) o a7 sas oos 214 01 NpocneKkTMBHoe
1-5 O —0— 2612 723 2T 333 127 MCCﬂeAOBaHVle B
=5 —o— NP 1338 385 28.8 179 13.4
Baseline PTH (pg/mi) e s vo 0 o 227 AMANU3HbIX
<50 —— ——] ] !
50-150 0=t —g— 1597 446 27.9 180 11.3 ueHTpax B 20
—— 1774 448 253 104 10.9
;ﬁ{tﬁ% -o._-;_. i 1051 251 239 112 107 CTpaHax EBponbl
500-800 ——t —— s 590 139 23.6 76 129
=800 —C—st —_— 442 114 25.8 61 138
Baseline Ca (mg/dl)
-85 et — 1333 319 239 131 9.8
8.5-9.0 -l Gt 1345 359 26.7 156 116
9.0-95 —— —— 1549 307 25.6 179 16
=95 o N 1850 492 26.6 229 12.4
Baseline P (mg/dl)
<30 et —_— 345 133 38.6 50 145
3.0-4.0 —0— NP 921 272 295 100 10.9
4055 -0 —r—— 2303 574 249 261 113
5565 —o— ——— 1302 320 24.6 153 118
=65 O - 1410 335 238 158 112
0.0 05 1.0 15 2.0 0.0 05 1.0 15 2.0

Figure 1|Hazard ratios of unadjusted relative all-cause and cardiovascular mortality in different subgroups of patients prescribed or
not prescribed phosphate-binding agents (PBAs). CV, cardiovascular; CVD, cardiovascular disease.



Jletom 2017 ropa BbIWNU OOHOBIIEHUA KIMUHNYECKUX
pekomeHpaummn KDIGO no MMHepanbHO-KOCTHbIM
HapyweHnam (MKH) npun xpoHudyeckon 6orne3Hn no4vyek
(XBI), paHee npuHaTbix B 2009 r. (CKD-MBD-2009).




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




O6HosneHna CKD-MBD-2017
[TyHKT 4.1.6.

4.1.6. Y Bapocnbix 6onbHbIX ¢ XBI1 C3a-C5/, nony4yatowmnx docdat-
CHuXawluyro Tepanuio, MpeanaraetTCAaA orpaHnyYnBaTb A03bl

Kanbuun-cogepxawmx gocodar-ceBa3biBalOWMX npenapaTtos
(2B). Y peten c XbIl C3a-C5[] pasaymHO oCHOBbIBaTb BbIOOp hocdaT-
CHMXawlLlen Tepanuu, onmpasicb Ha YpOBHM KanbLusa cbiBOPOTKU (NG).

B daHHOoM sude 8 pekomeHdauyuu rpedrazaemcsi oepaHu4dusams 003UPOBKU Kallbyuu-
codepxxawux chocgham-cesisbiearoujux rpernapamos y ecex 83pocribix bosnbHbix XbI1 C3a-C8/, a
He moJsibKO npu cmoukou usnu peyudusupyrowed aurnepkanbyuemuu, Kak 6bi/10 yka3aHo 8
pekomeHdayuu CKD-MBD-2009. 8mo 8 ceoro o4epeds cyxxaem rpocmpaHcmeo Oss MpuMeHEeHUSs
Kanbuuu-codepxxauwux ghocgham-cessbiearouiux riperapamos, 0eMoHCmMpupys, 4mo Oss
OoCMUXXeHUS ueresbiXx 3Ha4eHUl ghocchama Kposu Mmarbix 003 amux ripernapamos Moxem 6bimb
He docmamoyYHO, YmMo omkKpbigaem rpocmpaHcmaeo nubo 05s 6oriee WuUupoKo2o rnpUMeHeHUSs
Kanbyut-Hecodepxxawux chocgham-cesiabiearowjux ripernapamos, nubo o ux KombuHUpPo8aHHO20
MPUMEHEHUS ¢ Kalbuuu-codepxxawumu gpocgham-ces3biearouiumMu rpernapamamul.

Hoebie daHHble u3 3 PKU nodmeepxxdarom b6oree obuyto pekomeHdayuro o2paHuyuma
Kanbyuticodepxawue cpocchambuHoepsb! nayueHmos 8o ecex cmadusix XbI1



MexaHusm gencrBus
CeBenamepa ot npenapartoB Kanbuus

®occhop cBs3bIBaeTCA C NpenapaTom Docdgop ceAsbiBaeTCA ¢ ceenamepoM.
Ha OCHOBe KanbLus unu Metanna.

®ocdop ¥ cBA3biBaloLWMA ero npenapar
nepemMeLLalTCca Mo Xenyao4Ho-KULLeYHOMY TpaKTy.

®Docchop 1 HEKOTOpOoe KONMYEeCTBO CBA3bIBalOLLIEro ®occhop 1 cesenamep BbIBOAATCS U3 opraHU3ma.
npenapata BbIBOAATCS U3 OpraHnama.

®occhop, ceBenamep U XenyHasa Kucnora
nepeMeLLaloTCs No Xenyao4YHo-KULLEYHOMY TPaKTy.

CeBenamep He abcopbUpyeTcs B KPOBb.

OcTaTto4Hblin Kanbuui Unu Metann abcopbupyeTcs B KPOBb.

UHcmpykuus rno rnpumeHeHuro rpenapama Perazens JICP-001457/08-140308



Sevelamer Versus Calcium-Based Binders for Treatment
of Hyperphosphatemia in CKD: A Meta-Analysis of
Randomized Controlled Trials

Leena Patel,* Lisa M. Bernard,* and Grahame J. Elder’™

Abstract

Background and objectives People with CKD stages 3-5 and on dialysis (5D) have dramatically increased mor-
tality, which has been associated with hyperphosphatemia in many studies. Oral phosphate binders are com-
monly prescribed to lower serum phosphate. We conducted an updated meta-analysis of the noncalcium-based
binder (non-CBB) sevelamer versus CBBs in CKD stages 3-5D.

Design, setting, participants, & measurements Randomized, controlled trials comparing sevelamer with CBBs
were identified through MEDLINE and the Cochrane Central Register of Controlled Trials. Patient-level
outcomes included all-cause mortality, cardiovascular events and mortality, hospitalization, and adverse effects.
Intermediate outcomes included vascular calcification and bone changes. Biochemical outcomes included serum
phosphate, calcium, parathyroid hormone, lipids, and hypercalcemia. We conducted and reported this review
according to Cochrane guidelines.

Results We included 25 studies to March 31, 2015 with 4770 participants (88% on hemodialysis). Patients receiving
sevelamer had lower all-cause mortality (risk ratio [RR], 0.54; 95% confidence interval [95% CI], 0.32 to 0.93), no
statistically significant difference in cardiovascular mortality (n=2712; RR, 0.33; 95% CI, 0.07 to 1.64), and an
increase in combined gastrointestinal events of borderline statistical significance (n=384; RR, 1.42; 95% CI, 0.97 to
2.08). For biochemical outcomes, patients receiving sevelamer had lower total serum cholesterol (mean difference
[MD], —20.2 mg/dl; 95% CI, —25.9 to —14.5 mg/dl), LDL-cholesterol (MD, —21.6 mg/dl; 95% CI, —27.9 to
-15.4 mg/dl), and calcium (MD, —0.4 mg/dl; 95% CI, —0.6 to —0.2 mg/dl) and a reduced risk of hypercalcemia
(RR, 0.30; 95% CI, 0.19 to 0.48). End of treatment intact parathyroid hormone was significantly higher for sev-
elamer (MD, 32.9 pg/ml; 95% CI, 0.1 to 65.7 pg/ml). Serum phosphate values showed no significant differences.

Conclusions Patients with CKD stages 3-5D using sevelamer have lower all-cause mortality compared with
those using CBBs. Because of a lack of placebo-controlled studies, questions remain regarding phosphate binder
benefits for patients with CKD stages 3-5 and not on dialysis.

Clin | Am Soc Nephrol 11: 232-244, 2016. doi: 10.2215/CJN.06800615
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Sevelamer Calcium salts Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Sevelamer versus calcium acetate

Bleyer 1999 0 40 0 40 Mot estimable

BRIC Study 2008 1 52 8 49  51% 0.12[0.02, 0.91]

CARE Study 2004 0 50 0 48 Not estimable

CARE-2 Study 2008 3 100 7 103 8.8% 0.44 [0.12, 1.66] —

Hervas 2003 2 18 2 22 5.8% 1.22 [0.19, 7.84] -

Subtotal (95% CI) 260 262 19.8% 0.43 [0.13, 1.38]) ool

Total events 6 17

Heterogeneity: Tau® = 0.34; Chi* = 2.87,df =2 (P = 0.24); I* = 30%
Test for overall effect: Z=1.42 (P =0.15)

1.1.2 Sevelamer versus calcium carbonate

Di lorio 2012 12 107 22 105 14.8% 0.54 [0.28, 1.03] —
Ferreira 2008 (1) 0 44 0 47 Mot estimable

INDEPENDENT-HD Study 2013 28 232 100 234 17.2% 0.28 [0.19, 0.41] —
Koiwa 2005 0 16 0 20 Mot estimable

Sadek 2003 (2) 1 21 3 21 4.6% 0.33 [0.04, 2.95] -
Subtotal (95% CI) 420 427  36.6% 0.35 [0.22, 0.56) "
Total evenls 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)

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

Block 2005 1" 60 23 67 15.0% 0.53 [0.28, 1.00] -
Chertow 2002 6 99 5 101 10.1% 1.22 [0.39, 3.88] e
DCOR Study 2007 267 1053 275 1050 18.5% 0.97 [0.84, 1.12] i
Subtotal (95% CI) 1212 1218 43.6% 0.85 [0.57, 1.27] <o

Total events 284 303

Heterogeneity: Tau®* = 0.06; Chi*=3.47,df =2 (P =0.18); I = 42%
Test for overall effect: Z=0.79 (P = 0.43)

Total (95% CI) 1892 1907 100.0% 0.54 [0.32, 0.93) .
Tolal evenls 33 445

T 2 . Chi? = = -2 = 829 } + y 4
Heterogeneity: Tau® = 0.41; Chi* = 45,11, df = 8 (P < 0.00001); I* = 82% 0.02 01 1 10 50

Tast for overall effect: Z = 2.21 (P = 0.03)
Test for subgroup differences: Chi* = 8.1, df = 2 (P = 0.02), I = 75.3%
Footnotes

Favors sevelamer Favors calcium salts

(1) In Navaneethan et al., 2011, these values are nested under "Sevelamer versus calcium acetate"

(2) These values were found in the publication yet not included in the analysis in Navaneethan et al., 2011

Figure 2. | Effect of sevelamer versus calcium-based binders on all-cause mortality in patients with CKD. Compared with calcium-based
binders (CBBs), sevelamer significantly lowered all-cause mortality in patients with CKD stages 3-5 and on dialysis. 95% Cl, 95% confidence
interval: BRIC, phosphate binder Impact on Bone Remodeling and Coronary Calcification: CARE, Calcium Acetate Renagel Evaluation:




CeBenamepa KapboHaT nmeeT ny4Liyro
nepeHOCMMOCTb YeM ceBenamepa rmapoxmnopua

Sevelamer Carbonate: A Review in Hyperphosphataemia
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dapMaKo3KOHOMUYECKNIM aHaNn3: NnpenMyLlecTBa ceBenamepa

Table 4 Cost-effectiveness studies of sevelamer in patients with chronic kidney disease and hyperphosphataemia. All were modelled analyses
and conducted from the healthcare payer perspective; no analysis pertains specifically to sevelamer carbonate (see text of Sect. 5 for details)

Study, country (year
of values)

Bernard et al., UK

Pt population (time
horizon)

Treatment

Total cost
per pt

£39,701

Incremental results (SEV vs. comparator)

Cost per pt LY or QALY

gained

£9845 ~0.73LY;

ICERs

Pts with CKD receiving HD

(2009) [94]

Huybrechts et al., US
(2002) [99]

Huybrechts et al.,
Canada (2005/6)
(98]

Manns et al., Canada
(2004) [96]

NICE, UK (2010/11)
(1]

Taylor et al., UK
(2007) [97]

Thompson et al., UK
(2011) [95]

CAL-A calcium acetate, CAL-C calcium carbonate, CKD chronic kidney disease, CPB calcium-based phosphate binders,

(lifetime)

Pts with CKD receiving HD
(lifetime)

Pts with CKD receiving HD
(lifetime)

Pts with ESRD requiring
dialysis (lifetime)

Pts with stage S CKD
requiring dialysis
(lifetime)

Pts with CKD new to HD
(5 years)

Pts with CKD not requiring
dialysis (lifetime)

CAL-C

£29.856
SUSIS8,113
SUS17,734
NR

NR

$Can407.,000

$Can374,000
£25.823

£15,171

£23.615
£14,151
£24.216

£17,695
£83,399

£46,117

0.44 QALY

$US379 0.178 LY

NR 0.1777 LY

$Can33,000 0.211 QALY

vs. CAL-C

£6521 042 LY: 0.24

QALY

£37,282 2.0493 LY:
1.5613

QALY

£13,427 per LY gained:
£22,157 per QALY gained

$US2219 per LY gained

$Can12,384 per LY gained

$Can157,500 per QALY
gained

£87.916 per QALY gained
vs. CAL-A

£8197 per QALY gained vs.
CAL-C

Extendedly dominated

£15,508 per LY gained;
£27,120 per QALY gained

£23.878 QALY

gained

SRD end-stage renal

disease, HD haemodialysis, JCER incremental cost-effectiveness ratios, LAN lanthanum carbonate, LY life-year; NICE National Institute for
Health and Clinical Excellence, NR not reported, pt(s) patient(s), QALY quality-adjusted life year, SEV sevelamer




MpenmyliecTBa ceBenamMmepa KapoboHaTta

« OdpdekTUBHLIN pochaTt duHaep
* Jlyywmnn npodounb 6e30onacHOCTU, MeHbLLE NOBOYHBLIX 3PDEKTOB
* Koppekuua metabonnyeckoro aumgosa

« bnaronpuaTHble NNENOTPONHbIE 3PAEKTLI: YMEHbLLUEHNE pUCKa
KanbunduKaLuun, CHUXXeHNe YPOBHA aTepPOreHHbIX NMNonpoTenaoB U YPOBHS
Npo-BoCNanuTesnbHbIX ULMTOKNHOB

* KMmnopTo3amelleHne
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NMMpumeHeHue hocdat-onHpgepon (CLLA)

Phosphate binder use, by type
National sample
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BbiBOAbI

Y naunmeHToB Ha agnanunse Heobxoanmbl 3dpdPeKkTnBHLIE hocdaT-
buHOEepbl HapsAay ¢ AUETON U afeKBaTHbIM ANanm3om

[Tpn HaNM4YMnM agnHaMmnyeckon DOre3HN KOCTU N Karnbundukaumum
cepaua n cocygoB npeanodYTUTeNbHblI HE coaepXallne Kanbumnmn
doocdaTt-omHaepb!

docdaTt-cBa3bIBaloLas cnocobHOCTb, Hapsay C
MHAMBUAYaNbHON NEPEHOCUMOCTBIO MOTYT MMETb CYLLECTBEHHOE
3Ha4yeHme

Cenamepekc apdekTnBeH n 6esonaceH B KOppeKLUN
rmnepdgocdaremMmn y naunMeHToB Ha remoananmae
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