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PacnpepeneHue 'l nauneHTOB NO YpOBHIO hoccdaToB KPOBU

Hemodialysis practice patterns in the
Russia Dialysis Outcomes and Practice
Patterns Study (DOPPS), with international
comparisons

B aHanna skntodeHbl 481 '] nauneHToB 13 20 ananunsHbiX LeHTpoB Poccumn B cpaBHeHun ¢ 8537 [}
nauneHTamm n3 311 ueHtpos EBponbl, CeB. AMepukn n AnoHuu.

Pernctp POO, 2012 D@PPS
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" N @
OtpuuartensHblie 3a¢pcekTbl runepcgpoccharemmumn n ysenmyeHus

(HapyweHune akckpeuuu P) il noctynsneHue P ¢ nuwen

L

FGF23 npu XbBI1

OcBob6oxaeHue P

HeagekBaTHbIN
M3 KOCTHOM TKaHU Ananu3

v 4 ¥
P

L ﬂ,
YBenuuenue MMpsimoe noeBpexaeHne WUHr6uumsa cuHTesa YBenuyenue MNTI MpyunHbI
FGF-23 cocynoB 1 25[OH]2 D, Crabunusmpyetr mPHK MTT, npexageBpeMeHHOrC
[TK MposocnanutensHoe Aenctere MokasaTtenb CyBKNMHUYECKON FIE)I'HFMaﬂ CTUMYNALMNSA CHTE3a CTapeHus
MoBbieHne OKCUOATUBHBIN CPece peHanbHOM AMCAHYHKLIM » yBENV9EHVEe PeHanbHas
netanbHOCTM JHaoTenuansbHas amcyHkums  MporpeccuposaHune XBI1 nponudepaunm K”eTOKvC OgTGOAV'CTPOCb"ﬂ .
YBenmyeHune akcnpeccum KOHTPaKTMNLHOCTL MUOKapaa S/'E)”FEKGH”e akcnpeccun CaSR, (CHWxeHne KOCTHO
KOCTHO-(POPMUPYIOLLIMX dhakTopoEKOpOHapHas KanbLmduKaLms ) . vaccu, NIOTHOCTU KOCTH
TpaHCKpUMLWK MuoKkapamanbHblit pubpos | IPOBOCNANUTENbHBIN S(DeKT Kg"im":ﬁ;’xgﬁ KoCTH)
Kanbuudpukaums MpoBocnanuTenbHbI adpdpexr Y BeMyerne UIi-6 Y P
YxyaleHne MmnuokapanansHon YBEMMYEHE pucka

PurngHocTb cocynos

nepenomMoB KOCTEN
[unactonnyeckaa gucgyHkunA P

3HEepreTMYECKon NPOAYKLMM
KapaunanbHbii pubpo3s
YxyaweHve muokapananbHOn
3HepreTu4 NpPoayKuun
PesncteHTHbIn [TIT

YBenuueHue KapaMoBacKynApPHOro pucka, netanbHoCTH

M.Tonelli et al. NEJM 2010; 362:1312-1324 (C USMEHEHNSAMN)
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NMoTeHuManbHbIe MeXaHU3Mbl TOKCUYHOCTU hocdhaTa
S S il Sy .
http: /www.j-circ.or.jp

Vascular Toxicity of Phosphate in Chronic Kidney Disease
— Beyond Vascular Calcification —
Priscilla Gross, BSc: Isabelle Six, PhD; Said Kamel, PhD: Ziad A. Massy, MD, PhD

NHoyumpyet nospexageHue
nogounToB — U36bITOYHAs
akcnpeccus Pit-1 TpaHcnopTepa

[Jeno3ntbl CaPO4 B
napeHxnuMme novek \:

Renal
N phosph .

toxicity

AdekTbl, oONOCpeaoBaHHbIE

doocaT-perynupyommm

ropmoHamn: FGF23/Klotho, MNTIr
PTH

CnocobcTayeT Kanbumdumkaumm
cocynos

NHuayumpyet kapauanbHbii onbpos
YBenuumBaeT okcuaaTuUBHbBIN CTpecc-
ANCPYHKUNA SHOO0TEeNnarnbHbIX KIEeToK

P. Gross et al. Vascular Toxicity of Phosphate in Chronic Kidney Disease/ Circ J 2014; 78:2339— 2346; Toussaint. Nephrology 2012; 17:433; 6
Nadkarni GM et al. Adv Nutr 2014;5:98-103; Gutterrez OM, 2013:249-255
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O6wan n kKapananbHasa cmepTHoCcTb Npu XbBI1 B 3aBUCMMOCTH
OT YpOBHs droccopa

ARO (Analyzing data, Recognizing excellence, D@P PS
Optimizing outcomes), 2010 r.
n= 8963 n= 14,298
10 18 '1,671 59 IlAII Cause Mortality O Cardiac Mortality
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Model stratified by country, corrected for facility clustering, and adjusted for age, race, gender,
years with ESRD, BMI, 14 summary comorbid conditions, dialysate calcium, serum albumin,
iPTH, albumin-corrected calcium, vitamin D use, phosphate binder use, and prior MT3.

Floege, J et al. Serum iPTH, calcium and phosphate, and the risk of mortality in a European haemodialysis population Nephrol Dial 7
Transplant, 2010; Young et al. Kidney Int 2005;67:1179-87; Ganesh S.K. et al. J Am Soc Nephrol 2001;12:2131-2138



YBennyeHune yposHa ¢ocdartos npu XbI nosbiwaeTt puck KB3

[MonynaumoHHasa rpynna — 271.503.
HopmanbHaa novyeyHaa pyHkuma — 24.184; XbI1 1,2ct — 20.356; XbI1 3-5¢T — 13.292

Complete population Normal renal function
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McGovern AP, et al. (2013) Serum Phosphate as a Risk Factor for Cardiovascular Events in People with and without Chronic Kidney Disgase:
Al arcoe Commiinitvvy Racad Cohort <tridyvy Pl 0n< ONE Q0 £7400A/
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MeTtaaHanus 17 nccnegoBaHuUn C pa3fnMYHbIMU KOroptamMmm
(n=327.644)

Accounauma mexay GochopomMm CbIBOPOTKU
U ieTaibHOCTbIO Mpyi XBI

Kaxpoe nosbilleHue
Ha 1 mr/an cbiBopotouHoro ¢pocdopa

noBbIWAET PUCK NeTanbHocTU Ha 189,

RS 1,18 (959% CI 1,12-1,25)

Palmer, JAMA 2011, 305;1119
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REIN (Ramipril Efficacy In Nephropathy, 2011)

[MpocnekTuBHOE UccnegoBaHne — 331 naumMeHT ¢ HegmabeTn4eckon NPOTENHYPUYECKON HedponaTnen
(46% xeH, 42% 4vepHas paca, cpea. Bo3pact 60 net, megmnaHa ALl 125/71 Hg, CK® 42+18
mn/MuH/1,73m2?). OueHMBanNocb B3anMoOTHOLLEHNE Mexay 6a30BbIMM YPOBHSAMKU P B CbIBOPOTKE,
TedeHnem 6onesHn n peHonpoTeKTUBHLIM adhdpekToM MATTD.

dPocdaT CbIBOPOTKU

4 Quartile

1.und 2.Quartile 3.Quartile

o
e

o
o

Ramipril attenuating
loss of renal function

w
o

Placebo

KymynatusHble cnydam TXIMH, %
~N $a
o (]

-
o

o

0 10 20 30 40 50
Time (months) Time (months) Time (months)

BbICOKO-HOpMaribHbIN U NOBbIWEHHbIN YPpOBeHb hocaTta
* 0EMOHCTPAaTUBHbLIAN MapKep peHanbHON aUCAYHKLUMN B KOMOUHaUun co CKO;
° He3aBUCUMbIN (pakTop pucka nporpeccupoBaHus XbIT;

° ocnabnseTr peHonpoTekTUBHbIN 3pdekT MAIP;
* BITIT

10
Zoccali C. et al. Phosphat may promote CKD Progression //J Am Soc Nephrol 2011; 22:1923-1930



Crtpaterun
ynpaBneHusa runepdgocdatemmen
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Koppekuusa runepdgocdaremum

20416 20)0°)

4.1.1. Y naumnentoB ¢ XbI1 cT 3a-5D ne4yeHune
XBlN-MKH gomxHo 6bITb OCHOBaHO Ha
CepUMnHbIX oueHKax ypoBHen P, Ca n INTr,
paccMaTpuBaeMbIiX BMECTe.

4.1.2. Y naumeHTtoB ¢ Xbl1 ct 3a-5D npeanaraem
NMOHWXaTb NOBbILLEHHbIE YPOBHU c¢hocdhopa B
CTOPOHY HOpMarnbHOro AnanasoHa.

4.1.1. Y naumnentoB ¢ XbI1 cT 3-5 mbl
npeasiaraeM noggepxaHune pocdopa
CbIBOPOTKMN B HOpMaribHOM AnanasoHe.

Y nauueHToB ¢ XbIl1 ctagun 5D, Mbi
npegnaraem noHuxaTb NOBbILIEHHbIE YPOBHMU
drocdopa B HanpasrieHnn HopMasibHOro
ananasoHa.

4.1.5. Y naumeHTtoB ¢ Xbl1 ct 3a-5D peweHust o
docdaT-noHmxKarLWem fieveHnn OOrmKHbI ObITb
OCHOBaHbl Ha

NPOrpecCMBHOM MOBbLILIEHUN UIIU NOCTOAHHO
noBbILLEeHHOM ypoBHe docchopa.

4.1.4.Y naumeHTtoB ¢ Xbl1cTt 3-5 1 5D
pekomeHayeMm ncnonb3osaTtb PCI1 B neyeHnn
runepdocaremmn.,

Beioop ®CI1 npuHumaet B pacyet ctagumn XbI1,
Hanu4une gpyrmux kKomnoHeHtoB XbI1-MKH,
COMyTCTBYIOLLEN Tepanuun n Npodunnb NO6OYHbIX
ahpeKTOB.

KpaTtkoe o60ocHOBaHue Ans o6HOBNeHUsA

©e3onacHocCTw.

«JTa HOBasi pekoMeHgauus Oblna npegycMoTpeHa Ans Toro, YTobbl NOAYEPKHYTb CITIOXKHOCTbL U
B3ammopgeuncTeme nabopatopHbix nokasarenen XbIN-MKH.

*OTCYTCTBYIOT AaHHble, YTO yCUnus No nogaepxaHuto pocdopa B HopmMaribHOM Anana3oHe
ABMATCA nonesHoiMy onga naumeHTos ¢ XBI ¢t 3a-4, Bknovasa HekoTopble npobnemsol

JleyeHne gomkHO BbITb HaNpaBneHO Ha oYeBUAHY runepdoccaTtemuto.
*ObpaLlaet ocoboe BHUMaHME Ha NOHMMaHME Toro, YTO «NPeBEeHTUBHOE» rfie4eHue
runepdocchatemMmnmn B HacTosiLee BpeMs He nogaepXXuBaeTcs 12




CtpaTterum ynpasneHus runepdgocdaremmen

CHmxeHune notpebrnenuns - OrpaHnvyeHne P B gnete

YBenudeHve anumuHauumu - AgexksatHoin I'l, IOO

YMeHbLIeHne abcopbunm — CeasbiBaHue dhocdaTos

CHMXeHne mobunmnsaumm na Koctu- Kansummmmetukn,MNT3I

KOHTpoOsnb npuMmeHeHnsa sntammHa D!

—
Criixee noTpeneHys - OrparieHe P 8 auere
Veruienne snvuaun - Anesateii T, TS
Vv aGo0pGL — Candsisarue ooparos
CripeHN HOGATSALI U3 KOCTH- Karsmeryin O
KoHTPOIL NpUvieneHn BTamyHa D!

New Strategies in Treatment of MBD and Associated Cardiovascular Disease in Patients with CK
Spasovski G, Recent Patents on Cardiovascular Drug Discovery, 2008; 3(3):222-8.

NKF - K/DOQI Clinical Practice Guidelines for Bone Metabolism and Disease in Chronic Kidney Disease.
Am J Kidney Dis 2003;42(Suppl 3):51-5202.
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bunopoctynHocTtb poccpaTta paznmyaeTcsa B 3aBUCUMOCTU OT

MCTOYHUKA OernkKa
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Reprinted from © Adema, A.Y. et al. J. Ren. Nutr. 24, 143— 150 (2014)
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Vervloet, M. G. et al. (2016) The role of phosphate in kidney disease Nat. Rev. Nephrol. doi: 10.1038/nrneph.2016.164



YpoBeHb cbiBOpoTO4YHOro coccara accoummpoBaH ¢ ooLen u
KapAnOoBaCKYINApPHOU NeTarbHOCTLIO B 00Len nonynauun

a All-cause mortality (fasted 212h)
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c All-cause mortality (fasted <12h)
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Vervloet, M. G. et al. (2016) The role of phosphate in kidney disease Nat. Rev. Nephrol. doi:10.1038/nrneph.2016.164

b Cardiovascular mortality (fasted =12 h)
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Nature Reviews | Nephrology



Muuwesble 06aBKN Pe3KO YBENNYMBAOT KOJIMYECTBO
exeaHeBHoro notpebnexHua P (HeopraHuyeckuii docdat
ny4ywe abcopbupyerca).

docdatbl cogeprkatca B rotosbix 6a104ax B BUAE

KOHCEepPBAHTOB:
» Phosphoric acid
« Sodium hexametaphosphate
» Calcium phosphate
» Disodium phosphate
» Trisodium triphosphate
* Monosodium phosphate
« Sodium tripolyphosphate
» Tetrasodium pyrophosphate
» Potassium tripolyphosphate
« E338-E341, E450-452

OrpaHnyeHne NpoaykToB, coaepKalumx nuieBble gobaBku
C NOBbILWEHHbIM coaepXaHnem pocdaTos
cnonb3oBaTb MOMHOLUEHHLIN NMULLEBON BENOK C pacyeToM
OTHOLLEHNA cogepXaHus occartos (Mr) B 1 r 6enka

Sherman RA, Mehta O: Dietary phosphorus restriction in dialysis patients: Potential impact of processed meat, poultry, and fish products as protein
sources. Am J Kidney Dis 54: 18-23, 2009; Sullivan C, Sayre SS, Leon JB, et al. Effect of food additives on hyperphosphatemia among patiqi@s with
endstage renal disease: a randomized controlled trial. JAMA. 2009;301:629-35.
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gTaHAapTHblﬁ remoauarin3 He No3BOoJIAeT aAeKBaTHO KOHTPONMUpoBaThb

ypoBeHb hpochaToB B CbLIBOPOTKE

ananus nocrne guanusa

goc@aTbl, MMOSb/N

60 120 180 O 60 120 180 240
Bpems, muH

BbicTpoe noctanannsHoe BoccTaHoBrneHne P,
MOBMNN3NPOBAHHOIO U3 BHYTPUKNETOYHOIO
NpoCTpaHCcTBa U/UNN KOCTW.

DeSoi CA, Umans JG. JASN 4: 1214-8, 1993; E.Mouvilli, et al NDT (2011) 0: 1-6; Lornoy W et al, J Ren Nut 2006; 16: 47-53; Bernardo AP, Contessei?, Bajo
MA, et al. Clin 3 Am Soc Nephrol. 2011;6(3):591-597. Botelho C, et al. J Nephrol. 2013;26(1):183-190. E.Mouvilli, et al NDT (2011) 0: 1-6; Lornoy W et'al

Beuay 6onbwon maccel P, Tpebytowmnx yganeHus,
anddy3ma P HegocTaToyHa kak ¢ MeMbpaHamu
BbICOKOW 3(PPEKTUBHOCTU, TaK N CO CTaHOAPTHbLIMU
mMembpaHamn.

Y 60nbHbIX Ha [ knupeHc P moxeT gocturatb 40
n/Hen Ha 1,73M2, cyLeCTBEHHO ny4yLle, ecnu
coxpaHsieTcs anypes n pocgarypud, KnmpeHc P
KoppenupyeT c pe3uayarbHON No4Ye4yHoMn
coyHKLMEN, HO He ¢ BprowmHHOM Kt/ V.

HeTt 3aBucumocTu mexay knmpeHcom P npu M4 v
obbemom YO.

He TONbKO NOYeYHbIN, HO 1 NepUTOHEanbHbIN
KNmpeHc P HWXe, YeM Bbllle YPOBEHb
runepdoccaremumn.

[MepemeHHble, BNUAKOLWME Ha nepeHoc P yepes
MeMOpaHy: JoanannsHbin YpoBeHb P; nnowagb
NOBEPXHOCTN MEMOpPaHbI U XapakTEPUCTUKN
NPOHMLAEMOCTU; NPOAOIMKUTENBHOCTbL CeaHca - B
HacTosiILee BpeEMS OOMH U3 Hanbornee BaXKHbIX
doakTopoB

,J

Ren Nut 2006; 16: 47-53; Bernardo AP, Contesse SA, Bajo MA, et al. Clin J Am Soc Nephrol. 2011;6(3):591-597.



dPocdar-cBa3biBaowWwme npenapartbl B PP

pynnbi npenapartoB XMnYyeckoe HasBaHWEe DpMEHHOE
HasBaHne

C Bbicokum cogepxanvem Kanbumii kapbonat
Kanbums Kanbuuu auerart

C HU3KUM COpepKaHUeM Kanbuun auetat n Mmarimm KkKapéoHaT (syaRen ®
KanbLuus

He cogepxalume kanbuuin  CeBenamep ruapoxnopua Renagel®
CeBenamep kKap6oHart Renvela®

Cenamepekc®
AnoMUHUK U MarHMn rmapokKcua, Almagel®

XKenesa okcurngpokcup Velphoro®500

HPO}'\ / Na*
ACTIVE Enterocyte
HPO,

ocpaT-cBA3biBaroLime
HPO, \ / HPO,Z npenaparhbl
PASSIVE Enterocyte

HPO.,"/ \ HPO.%

GUT LUMEN
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AnomunHunn-cogepxawume poccdar-ceasbiBalowme npenaparbl

*KymMynatnBHbIn adpdoekT 3 Ay # ) |
*TOKCUYHOCTb Bl oy SO N \
7T _“\\\ ; '\."-’ Ry <%) .
-3aboneBaHune KOCTU (aauHammyeckasi 6onesHb, = ¥ oy 9) P
TR . J > Y
ocTeomanauws), HTeHCUBHas 6onb B KOCTAX A~ .7 R A)
*EPO/Fe-pe3ucteHTHaa MukpoumtTapHaa aHeMus : b b //
_ ‘ / )
«[nanunsHas sHuedanonatus (4eMeHuns) \ \ \j // A
*MwnonaTusa \\ s
",

5.8. Npwn yposHe P cbiBopoTku >7.0 mr/an (2.26 MMonb/n) KOPOTKUM KypcoMm (4 Hen)
O4HOKpaTHO MoryT ucnonb3oBatbes PCI1, cogepxalume antoMUHUKIA, NOCIE Yero nux
cnegyet 3aMeHuTb Ha gpyron OCI1. Y Takmx nauMeHTOB crieqyeT pacCMOTPeETb
BO3MOXHOCTb yBennyeHnsa yactotbl npouenyp ananusa (QOKA3SATEJIbCTBO)

4.1.7: In patients with CKD G3a-G5D, we recommend avoiding the long-term use of aluminum-containing phosphate
binders and, in patients with CKD G3D, avoiding dialysate aluminum contamination to prevent aluminum

NOUdly,

intoxication (1C).

NKF, 2003; Berlyne, G.M. et al., 1970, 1972; Sherrard, D.J., 1974; Alfrey, A.C. et al., 1976, 1987; Ward, M.K. et al.,1978; Parkinson, I.S. et al.,
1979; Drueke T., 1980; Hewitt, C.D. et al., 1990). (Summary of Aluminum-related disorders: Features, Causes, and Considerations for therapy,

http://www.kidney.org/professionals/kdoqi/guidelines_bone/images/table31l.ipg
Wei-Chih Kan et al. Aluminum Overload: An Easily-Ignored Problem in Dialysis Patients with Hyperparathyroidism. Hyperparathyroidism/ Edited by
20

Dr. Gonzalo Diaz Soto. Published online 04, April, 2012; p.96


http://www.kidney.org/professionals/kdoqi/guidelines_bone/images/table31l.jpg

" A
BanaHc kanbuna npu npumeHeHumn Ca-copgepxawmx cocdar-
CBA3blBalOLWMX rnpenapaTosB

Calcium
2500 =
P<0.0001
1 Placebo
2000-] I Calcium carbonate
1500 —
©
? 1000+
P=0.002
500 -
NS
0 ——— :
Ca Fecal Urine Ca
intake Ca Ca balance
_500 -

2500 'I’ Phosphate

[ Placebo

2000 M Calcium carbonate

1500
o
B
=

1000 - P=0.11 P=0.03

500 -
P intake Fecal P Urine P

[Mpwn Ha3HaveHun Kanbuus kapboHata (1500 mr/cyTku) —
nonoxutenbHbin 6anaHc Ca, Ho oTcyTcTBYeT adhdekT Ha banaHc P

Hill, Kidn.Internat.(2013) 83:959

21




"
TTpenapaTbI Kanobuua crieayet npumeHatb B HaMeHbWwnx A03axX

BM Multivariable adjusted spline curves for relation between
cumulative average of dietary and total calcium intake

with time to death from all causes

LIENb:

ccnenoBaHue CBA3M MeXAy A0SITOCPOYHbBIM
nuwieBbIM notpebneHnem Ca,
AonosnHuTenbHbIM npuemom Ca n cMepTbio OT
BCEX NPUYMH U CEpOEYHO-COCYANCTbIX
3aboneBaHUM.

[lepcnekTuBHOE KOropTHOE UccrnegoBaHue

61 433 wBeackux KeHLWMH B TeyeHve 19 ner.

— Multivariable adjusted hazard ratio
----- 95% confidence interval

Adjusted hazard ratio

3AKNHOYEHUE 0 500 1000 1500 2000 2500
Bbicokuin ypoBeHb noTpebrneHuns kanbums y Cumulative dietary calcium intake (mg/day)
XeHwuH (>1400 mr/cyT) cBaA3aH c bonee

BbICOKOW CMEPTHOCTbLIO OT BCEX MPUYNH
(OP 1,40, 95% poseputenbHbin nHTepBan ot 1,17 oo

1,67), cepae4YHo-cocyamncTbix 3abonesaHni (1
49, ot 1,09 0o 2,02) U NLLIEMUYECKO Gorne3Hu

cepaua (2,14, 1,48 oo 3,09), HO He OT UHCYNbTa
(0,73 ot 0,33 oo 1,65). 1

Adjusted hazard ratio

0 500 1000 1500 2000 2500
Michaelsson K. et al. BMJ 2013;346:f228 Cumulative total calcium intake (mg/day)
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nuaHue Ca-cogepxawmx B cpaBHeHUU ¢ He copgepxawmmum Ca OCI
Ha YpoBeHb cMepTHOCTU nauneHToB ¢ XbIl:

OOHOBNEHHbIU cUCTEMATUYECKUN 00630p U MeTa-aHanns3
(18 nccneposaHunn)

Non-Calcium Binders  Calcium Binders Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weigm M-H, Random, 95% CI M-H, Random, 95% CI
1.16.1 Dialysis
Barreto 2008 1 52 8 43 03% 0.12[0.02,091)
Block 2007 1" 60 23 67 32% 0.53(0.28,1.00) ——
Borzecki 2007 148 608 228 769 206% 0.82[0.69, 098] bt
Chertow 2002 6 99 5 m 1.0% 1.22[0.39,3.88) —
Jean 2011 62 247 109 432 12.7% 0.99[0.76, 1.30] . 3
Kakuta 2011 0 9 0 92 Not estimable
Panichi 2010 74 242 170 515 159% 093(0.74,1.16) -
Qunibi 2008 3 100 7 103 08% 0.44 (012, 1.66) =
Sadek 2003 1 i 3 21 0.3% 0.32[0.04, 2.95)
Suki 2008 267 1053 275 1050 245% 097(084,112] -
Takel 2008 0 22 0 20 Not estimable
Wilson 2009 135 680 157 674 17.9% 0.8510.70, 1.05) -
Subtotal (95% CI) 3275 3883 97.0% 0.88 [0.79, 0.99] ‘
Total events 708 985
Heterogenelty Tau*= 001, fhi*= 1152, d=9(P=0.24), = 22%
Test for overall effect Z= 2 3 (P=0.03)
1.16.2 Non-Dialysis
Di lorio 2012 12 107 22 105 3.0% 0.54(0.28,1.03] -
Russo 2007 0 27 0 28 Not estimable
Subtotal (95% CI) 134 133 3.0% 0.54 [0.28, 1.03] -
Total events 12 22
Heterogenelty Not applicab
Test for overall effect Z= 149 (P = 0.06)
Total (95% CI) 3409 4026 100.0% 0.87 {0.77,0.97] ‘
Total events 720 1007

i = = = = = + - . -
Heterogeneity Tau®= 001, $hi*=1388 df=10(P=0.18), P= 28% 002 01 10 20

Test for overall effect Z= 2
Test for subaroup differenc

0(P=0.02)

Chi*=222.d1=1(P=014).F=55.0%

Favours Non-Caldum Fayours Calcium

®CI1 HE coaepxawme Ca cHmKaoT 0b6LLYy0 CMEPTHOCTb
Mo JaHHbIM Bcex nccnegosaHum Ha 13% (RR: 0.87; 95% CI (0.77-0.97) B cpaBHeHUN
Ca-cogepxawmmmn OCI1y naumeHToB ¢ gogmnanunsHon XbIl1 v ' nauneHToB

2
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Kanbundgpurnkauma kopoHapHbIX apTepuun B 3aBucumoctu ot tuna OCI1

Mon-Calcium Binders Calcium Binders Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.14.5 All Studies: Longest Timepoint
Barreto 2008 139 240 41 182 333 30 135% -43,00[-182,99, 96,99 T
Elock 2003 138 412 40 338 707 45 4.5%  -20000([-442.34, 4254 - 1
Elock 2012 21305 12324 37 1207 25356 15 1.3%  100.95[-347 .11, 549.07]
Chertow 2002 -4 a2 B2 181 471 0683 -197.00 [-401.58, 7.56] L
Kakuta 2011 818 189 91 194 266 92 593% -112.20(-179.00,-4540] . 5
Quniki 2008 227 433 ga 228 383 g8 122 -1,00[-145,09, 148,09)] .
Russo 2007 a8 737 27 KT 28 29%  -95.00[-398.77, 20877 [ B
Subtotal (95% Cl) 366 398 100.0%  -95.26 [146.68, -43.84] 4
Heterogenetty: Tau*= 000, Chi#=4.78 df=6 (P =0587) [F=0%
Test for overall effect Z =383 (P =0,0003)

1.14.6 Non-Randomized

Shantouf 2010 283 8 5T 494 94 B0 100.0% -211.00 [-243.09,-175.91] !
Subtotal (95% Cl) 57 60 100.0% -211.00 [-243.09, -178.91]
Heterogenelty: Mot applicable
Test for overall effect 2= 12,589 (P < 0.00001)
| I I I
N3meHeHus nHaekca kanbundumkaumm (AraTcToH) OT MCXOQHOro =500 -250 0 250 500

Favours Mon-Caclium  Favours Caleium

ypoBHS: -95.26 (95% [W: -146.68 no -43.84)

CHmxeHune nngekca KKA npu nevenun 6eckansumesbiMm OCI1 661110 6onee Bblipa)KeHHbIM,
4YyeM MNpu fie4eHnn npenapartaMmm Kanbuus. OTOT pe3ynbTaT Obl1 CTaTUCTUYECKN 3HAYUMBIM
Npn aHannae gaHHbIX, NOSYYEHHbIX NPY MakCMManbHOM OASINTENbHOCTU HAbNaeHNS B
KakaoM UccnegoBaHnm
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CpaBHeHI/Ie NnepBUYHbLIX U BTOPUYHbIX TOYEK B rpynnax

CeBenamepa n Kanbuusa kapboHarta

Di lorio B, Molony D,

Outcome Value P
CV mortality from cardiac arrhythmias
. NO. of deains
Sevelamer 2
Calcium carbonate 27
HR (95% Cl) 13 pas
Unadjusted model 0.06 (0.01-0.25) <0.001
Adjusted model 0.08(0.02-034) <0001
All-cause CV mortality
120 m Sevelamer p< 001
7)) <
@ Calcium Carbonate .
-'.2 100 -
¥ o P < .001
o .
e
© 60 -
©
2 40 - P < .001
O A_I — .
CV mortality from All-cause CV mortality All-cause mortality
cardiac arrhythmias
No. of deaths
Sevelamer 19
Calcium carbonate 21

HR (95% ClI), unadjusted model
HR (95% CI), adjusted model
Patients with f/u <25 mo
Patients with f/u =25 mo

Bell C, et al. Am J Kidney Dis. 2013;

0.63(0.32-1.25) 0.2

2.73 (0.97-7.67) 0.06
0.05 (0.00-0.38) 0.004
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MokaszaHunAa K NpUMeHeHuIo
Ve Y

docdaT-cBA3bLIBalOWMX NpenapaTos, He coaepxawmx Ca

4.1.6. Y B3pocnbix nauneHToB ¢ XbI1 cT.
3a-5D, nonyyatowmx gocdar-
NoHWXatLlee feyeHne, Mbl pekoMmeHayem

Mnepkanbunemmsa (16-549%)

orpaHuumBatb go3y PCI Ha ocHoBe Huakuin yposeHb INTI (57%)
KanbLus.
Y peteit ¢ XIMH cT. 3a-5D, pasymHo Kanbumdukaumsa (51-83%)

OCHOBbIBaTb BbIbOp docdar-
MNOHWMXKAIOLLLEro NeYeHnsl, OPUEHTUPYSCb Ha
CbIBOPOTOYHbIE ypoBHU Ca.

AagnHamumnyeckaga 6onesHb KocTtn 40-709%

Kpatkoe o60ocHOBaHue
Hosble naHHble Tpex PKW nogaepxuBaet bonee MauueHTbl B nucte oxuagaHma ATT
obLyto pekomeHgaumo no orpaHnyeHnto SCr1
Ha ocHoBe Ca y runepdocdaTteMnUIeCcKmnx
nauneHToB Ha Bcex ctaauax XbI.

1Russo D, Corrao S, Miranda |, et al. Am J Neph 2007;27:152-158; 2Chertow GM, Burke SK, Raggi P, et al. Kidney Int. 2002;62:245-252; 3Block GA,
Spiegel DM, Ehrlich J, et al. Kidney Int. 2005;68:1815-1824; “Qunibi W, Moustafa M, Muenz LR, et al. AJKD. 2008; 5Andress D.Kid Int. 008;73:1345-
1354; 5SKDIGO. Kid Int. 2009; 76 (Suppl 113):S1-S130; Ketteler M. Kidney Int 2015; 87, 502-508



" A
D@PPS Hemodialysis practice patterns in the

Russia Dialysis Outcomes and Practice
2008-2015 rr. Patterns Study (DOPPS), with international
comparisons

Boris BIKBOV,'+? Brian BIEBER,® Anton ANDRUSEV,'# Natalia TOMILINA,'+>#
Alexander ZEMCHENKOV,? Junhui ZHAO,? Friedrich PORT,? Bruce ROBINSON,?
Ronald PISONI3

EBpona CeB. AMepVKa AnoHnA

®Crl 79,7% 76,5% 83,6% 83,1%
Tun ©CI1

Ca-cogepxaluum 76,1% 30% 42.1% 43, 7%

Ceenamep 0,2% 27% 32, 7% 6,7%

Ca+ceBenamep 1,4% 14,2% 12,5% 13,7%

AnNIOMUHUIA 17,6% 5,3% 0,6% 0,4%

lpyre o 4,7% 23,4% 12,1% 35,5%

Hemodialysis International 27 OCT 2016 DOI: 10.1111/hdi.12503; http://onlinelibrary.wiley.com/doi/10.1111/hdi.12503/full#hdi12503-fig-0004
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Niacin u Niacinamide npu runepgocparemmm y AUanuUsHbLIX
80+

®docdar (Mr/an)

NTr (nkMmonb/n)

Muller D et al. Niacin Lowers Serum Phosphate and Increases HDL Cholesterol in Dialysis Patients. CJASN 2007;2:1249-1254;
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Niacinamide/ Nicotinamide
YMEHbLUAET KMLLEYHY0 abcopbumto
docpara, MHrmbupys

Na-P 2b TpaHcnopTep B XefnygoyHo-
KULWEYHOM TpakTe, Na-He3aBUCUMbIEe
nyTn abcopbuunmn octatotcs
NHTaKTHbIMMW.

Niacin npeobpa3syeTcs B
Niacinamide n Takke NHrMonpyet
Knwe4yHyto abcopbuunto docdara.

FDA — npenapaTbl HUIKOTUHOBOW
KMCNOTbl MOTyT ObITb MCNOMNb30BaHbI
Kak JOMONHUTENbHbIE CpeacTBa
KOHTpONA ypoBHSA pocaTtos, B
YaCTHOCTU, B KOMOMHaUuK C
apyrnmm ®CI1 ans oocTuxkeHus
uenen K/DOQI.

3HaunTenbHbIn pocT JIMNBI n
ymeHbLueHue JIMHIT moryT 6biTb
None3HbIM NOBOYHBIM APAEKTOM.

NnHN (mr/an) nnen (mr/pn)

Tpurnuuepuvabl (Mr/an)

70+

g

g

nauueHTtTos
p<0.0001
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O =

O =

N -

time (weeks)

U3meHeHus ypoBHeu P, Ca, ullTr, JINBIM, NIMHM v TI npu nevyeHnn Niaspan 1000 mr/cyT (n=17)

S.C. Cheng, D.W. Coyne . Niacin and Niacinamide for Hyperphosphatemia in Patients Undergoing Dialysis
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Bifidobacteria longum- Probiotic therapyv for the
treatment of hyvperphosphatemia in end stage renal
disease patients

Dr. Seema Mishra -
LJAR 2016: 2(3): 134-139

Abstract

Elevated serum phosphoms is a predictable accompaniment of end-stage renal disease (ESED) in the
absence or even with supplementation of phosphate binders. Because of hyperphosphatemia these
patients typically require oral phosphate binders for life-long phosphorus management, in addition to
dietary restrictions and mamtenance dialysis. Recently, Bifidobacteria, drew attention as an
experimental treatment for hyperphosphatemda. The capsulated powder of bifidobacteria reduces
intestinal phosphate abseorption by inhibiting the sodinm-phosphate transporter in the gastrointestinal
ract. also a posifive comelation between semum Phosphorus levels and intestinal pH was observed. In
conclusion, the mechanism for the Phosphoms-lowenng effect of bifidobactenia is supposed as follows:
CED conditions inerease aerobic bacteria which hydrolyze urea into ammmonia Elevated pH decreases
lomization of intestinal calcium (Ca) which leads to an increase in free phosphate ions through
reduction of Ca phosphate erystal precipitation. Administered bifidobacteria metabolize carbohydrates
to produce SCFAs (short chaim fatty acids) resulting m acidification of the intestinal lumen The
resulting low intestinal pH mereases Ca lonization, which bmds with free phosphate 1ons as an intrinsic
Phosphate binder, resulting in the reduction of serum Phosphorus levels. The purpose of this study 1s to
report on new findings regarding bifidobacteria movel effects and fo review the possibility of
repurposmg this powder for hyperphosphatemia treatment in dialysis patients by elncidating its safety
and efficacy profiles along with its synergistic clinical benefits.
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PakTopbl HeAOCTAaTOYHOIrO KOHTpPONA runepdocdaremumn

Ha koHueHTpauuro
CbIBOpPOTO4YHOro cocdara
BITUAIOT UMPKaAHbIM PUTM U AMeTa

5.0

481 |e Jubizetal. (1972)

4.6 o Portale et al. (1987)

Serum phosphate (mg/dl)

0800 1200 1600 2000 2400 U-'l.l]() 0?5()0

Time

1. NceBgornnepgocdaremmsa (HEKOPPEKTHLIE MPOObI;
aHanuTunyeckas owmbka),

2. Bblcokoe anetmndeckoe notpebneHune ocdara,

3. BbICOKMe [03bl aKTUBHbIX MeTabonMToB BUTamuHa D,
4. MNMpenapaTsl, cogepxaiune docdat (knm3ma, HacTou,)
10 mg AmnoaunuHa = 8.6—40.1wmr P),

5. HeapekBaTHbIM remogmnanms,

6. PacnpocTpaHeHHbI nBPO3HLIN OCTENT (KOCTHaS
pe3opbuunsa P He3aBUCMMO OT MHTECTULMANBHOIO
BcacbiBaHuA P),

7. MeTtabonunyeckun aumnos (nepexon pocdata n3s
BHYTPUKNETOYHOIrO BO BHEKINETOYHOE NPOCTPAHCTBO),

8. HekoMnnaeHTHOCTb NaLNEHTOB,

9. HenpasunbHoe noTpebneHne OCI1 (cpoku 1
A031poBaHne),

10. HeadbpekTMBHOCTL kKapboHaTa Kanbums n3-3a
axnopruapumn (CNOHTaHHO UNK Nocre fekapcTs)

Becker, G.J. et al. Nephrol. Dial. Transplant. 24, 2321-2324 (2009); Sherman, R. A., Ravella, S. & Kapoian, T. A dearth of data: the problem of phosphorus in
prescription medications. Kidney Int. 87, 1097-1099 (2015). Sultana, J. et al. Medication is an additional source of phosphate intake in chronic kidney disease

patients. Nutr. Metab. Cardiovasc. Dis. 25, 959-967 (2015).
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