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STUDIES OF CALCIUM AND PHOSPHORUS METABOLISM
IV. Tue ErrecT OF THE PARATHYROID HORMONE!

By FULLER ALBRIGHT,* WALTER BAUER,? MARION ROPES axp
JOSEPH C, AUB

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

STUDIES ON THE PHYSIOLOGY OF THE PARATHYROID
GLANDS

II. Tee RELATION OF THE SERUM CALCIUM TO THE SERUM PHOS-
PHORUS AT DIFFERENT LEVELS OF PARATHYROID ACTIVITY.!

By FULLER ALBRIGHT, WALTER BAUER, JESSIE REED COCERILL axp
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Case I. This case is presented first because it is in every way
characteristic and because it presents the minimum number of

! This investigation was aided in part by the Lead Fund of the Harvard Medi-
cal School and by the Fund for the Study of Otosclerosis.

* Research Fellow, Massachusetts General Hospital and Harvard Medical
Schoal.

* Medical Resident, Massachusetts General Hospital.
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and phosphorus levels in the blood and the precipitation of these
elements in the bone. Although much progress has been made, the
subject is not as yet entirely clear. We believe that a return to the
analysis of clinical data may throw further light on this subject. In
this paper an analysis is made of the inter-relation of serum calcium

* The first publication of this series is 8 in the bibliography.
659




[TpeanocbiNKM K U3y4eHU0 U NOHMMaHUIO NnaToreHesa
MKH-XB.

e 1948 roa. Onbpant n PandeHWTENH CYMMNPOBAIN
KIMHUYECKME XapaKTEPUCTUKM 3aboeBaHNA KOCTEN NPU
XPOHUNYECKOWN MOYEYHOWN HEAOCTATOYHOCTH:

(a) noyeyHas HeA4OCTAaTOYHOCTD,

(6) 3apepxKa pocdopa,

(B) CKNOHHOCTb K HU3KOMY YPOBHIO KanbLUA B CbIBOPOTKE
(d) runepnnasus oKONOLWMUTOBUAHDIX KEE3.

OAHaKo, N0 UX MHEHUIO, MPUYNHOM 3ab01eBaHMA KOCTEN Dbl
aunao03, a He rmnepnapaTnpeos . B gononHeHme K WenoYHou
Tepanuu oHN NPeaNoXnam UCNoib3oBaTb 60bLLOE KONNYECTBO
BuTamuHa D B cytoyHom ao3e 50.000 ME nepopanbHO C CObIO
Kasibuma ana obecneyeHms BbICOKOrO YCBOEHUSA KalbLMA.

Albright F. Reifenslein EC Jr: The Parathyroid Glands and Metabolic Bone Disease:
Selected Studies. Baltimore. Williams & Wilkins. 1948. pp 115-121.




[loaaep*aHne HOPMaNbHOIO
KOCTHOMWHEpPa/IbHOro romeocTasa —
COBpemMeHHOoe npeacrtasneHue.
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Mark R Haussler et Al. JBMR® Plus (WOA), Vol. 5, No. 1, January 2021, e10432.



XBM-MKH: MHorodaKkTopHOE nporpeccupyrouiee 3aboneBaHme

MI/IHepaJ'IbeIe N KOCTHbI€ HapyLUEHUA

WU3meHeHne MPU XPOHNYECKOM BOMe3HN novek

a3arten |
mﬂaz g

Kanbuwrpuon)

1.

(MKH-XBIT) — cnctemMHoe HapyLueHune
E@%M IA( ) MUHEpPanbLHOro N KOCTHOIo
meTabonmama, nposiBnAoLleecs
nocpeacTBOM OL4HOIO Unn
KOMOMHaUnen cnegyowmnx COCTOAHNIA:

OTKNOHEHUSIMM B MeTabonuame
doocatoB, dakTopa pocTa
dmbpobnacTtoB 23, kanbuums,
napaTtMpeouaHoro ropMoHa
(MTT), weno4yHon pocaTasbl n
BUTamMuHa D;

HapyLleHMsMN oBHOBIEHNS
KOCTHOM TKaHM,
MUHepanusaumm, obbema,
NIMHENHOro pocTa N NPOYHOCTH
KOCTWU;

Kanbuudukaumnen cocynos
/NN MArkNX TKaHemn

1. Moe S, et al. Kidney Int. 2006;69:1945-1953; 2. Goodman WG. Semin Dial. 2004;17:209-216; 3. National Kidney Foundation. Am J Kidney Dis. 2003;42(suppl 3):S1-S201; 4. Goodman

WG, et al. Kidney Int. 2008;74:276-288; 5. Urena Torres P, et al. Kidney Int. 2008;73:102-107. 5. Ann Vasc Dis. 2014; 7(2): 199-218.




Nocnepcrena MKH-XbI

OTKNOHeHuns Mo4yeyHas
nabéopaTtopHbIX
nokasarenemu OCTEO0ANCTPO U
OTknoHsowmecs ot KanbunHo3s HapyweHune
HOPMbI NOKasaTenu COCY/IOB, pemogennposaHusa
Kanbuus, dpocdgopa, KNanaHoB U KocTewn,
MTT, o MWUHepanusauum,
MArKNMX TKaHeun o
mMeTabonuam Maccbl JIMHEUHOTO
ButamuHa D pocTa UM NpoYHOCTH

KnnHnyeckue nocnencreus

« KocTtHasa 6onb + CeppaeyHo-
- Mepenombi cocyaucCTble cobbITUS
- Munepnnasus « locnuranusaums
napawutoBngHolx * CMepTHOCTb
xenes
* [lapaTupeonaskTom
ns

National Kidney Foundation. Am J Kidney Dis. 2003;42(suppl 3):S1-S201.
Block GA, et al. J Am Soc Nephrol. 2004;15:2208-2218.

Kestenbaum B, et al. Eur J Clin Invest. 2007;37:607-622.

Goodman WG, et al. Am J Kidney Dis. 2004;43:572-579.

Moe S, et al. Kidney Int. 2006;69:1945-1953.



Pa3Butue octeonoposa npu Xbll

Chronic Kidney Disease (CKD)
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(A) cHMKeHMe KnnpeHca FGF-23;

(B) cHukeHune pocdaTtypurueckoro apdpekTta FGF-23;

(C) HrMBMpyOT la-rMapoKcuaasy B MPOKCUMANbHbIX
KaHa/bLlax NoyekK

(D)ysenunuerune pesopbunm pocdaTta B NOYEYHbIX
KaHanbLax;

(E) runokanbumemms, CHUKEHME YPOBHA KanbUUTPUONA,
yBenunyeHue akcnpeccmm reHa MNTI v cekpeuynn MTT;

(F) ymeHblueHMe ero nHriMbupyowmin apdekTta ns-3a
cHmXeHua FGFR1;

(G)nHrMbUpytoT la-ruapokcunasy ;

(H)ymeHbluaeTcs BcacbiBaHUE KanbLuMA B KULEYHUKE U
BbICBOOOXKAEHME KaNbLUUA U3 KOCTEN;

(1) ymeHbwnTb Konnyectso VDR B KneTkax
napawmTOBMAHOM Kenesbl N YMEHbLINTb ero
NHIMBMpYloLLLee AENCTBME Ha NapalUMTOBUAHYIO Kenesy;

(J) yBenunueHune koHueHTpauuun NTIMPHK [19,83] n
CHUXXEHME 3KCNPECCUM KaslbLMN-4yBCTBUTENBHOTO
peuentopa (CaSR) Ha napalwnToBNAHOM Kenese;

(K) MhpokecuncynbdaT CHUXKAET IKCNPECCUIO peLenTopa
PTH1 ;

(L) dm3mnKo-xMmMUecKoe ocarkaeHne HeopraHMYecKoro
docdaTta 1 KanbLUA MOXKET KOCBEHHO BbI3blBaTb
pPe3nUCTeHTHOCTb cKeneta K [TT;

(M) NUhpokeuncynodaT yBeANMUYNBAET TMNEPMETUNNPOBAHME
CpG reHa Kloth; (N) P-kpe3nncynbdat Bbi3biBaeT
ANCPYHKUMIO ocTeobnacToB .

Chia-Yu Hsu, Li-Ru Chen, Kuo-Hu Chen Int J Mol Sci. 2020 Sep; 21(18): 6846.




CHM)XXeHue noKasaTtenem mmHepasbHOU NNOTHOCTU
Koctu (TBS) — yBennumnBaert 4acToTy nepenomos m

cepaeyHococyancTbiX cobbiTuin, CHUXKaeT

BbIXXNBAEMOCTb.
(a) Patient survival (b) Fracture free survival (©) CVE free survival
1.00 — 1.00 [—e=——— e I
— . [ S
€ 075 £ 0751 — — £ 0.75]
£ p =0.049 £ p =0.007 £ p =0.108
g 0501 g 0501 g 0501
2 o g
o 0251 o 025 T 0251
0.001 . , ‘ 0.0 i ‘ ‘ 0.001 , ‘
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
Follow up duration (months) Follow up duration {months) Follow up duration (months)
INumber at risk Number at risk Number at risk
TBS <50% 29 28 28 23 0 TBS <50% 29 27 24 19 0 TBS <50% 29 28 27 22 0
TBS > 50% 28 27 25 24 0 TBS >50% 28 27 25 24 0 TBS >50% 28 27 25 24 0
|-=-=- TBS <50% —— TBS>50% | |----- TBS <50% —— TBS > 50% | [--——- TBS < 50% TBS > 50% |

CpaBHeHMe 20-mecAYHOM CMEPTHOCTM OT BCEX MPUYMH, YACTOTbl MEPENOMOB N CEPAEYHO-COCYANCTbIE
3a601eBaHUN Y NALMNEHTOB CO 3HAYEHUAMMK TBS HUKe U Bbile meamaHbl. Jlua, y KoTopbix 3HayeHue TBS
6blN10 HUXKE MeanaHbl, UMENU 3HaUYnTeIbHO 6o/1ee BbICOKYIO BEPOATHOCTb cmepTu (p = 0,049) 1
nepenomos (p = 0,007), Yem NnaLMeHTbl CO 3HAYEHNEM BbilLle MegnaHbl. BHOBb BbIABNIEHHbIE C/y4au
cepaeyYHO-cocyancTbix 3ab01eBaHMMN, KaK NPaBU/IO, Yallle BCTPEYANMCh ¥ NALMEHTOB CO 3HaYeHnaAmun TBS
HUXKe MeAnaHbl, XOTA 3TO He AOCTUIIO CTAaTUCTUYECKOM 3Ha4YMmocTu (p = 0,108).

Yun et al. BMC Nephrology (2020) 21:299




Knunuueckue nocneacresma MKH-XbIN v BIMNAT

* CMmNTOMBI:
bonun B KOCTAX,

nepeiomMmbl - PUCK KOTOPbIX

Bbiwe, Yem Ol1 B 4,4 pa3a
Rix et al. Kidney Int 2000, 58: 396

* BHeKocCTHaA KanbuuduKaumna
KaNbLUMHO3 cepaua 1
cocyaos




Kanbungukaumna aptepum




RAnHUYeckme npoABneHnA
KanbundUNaKcuca.




Y 601bWIMHCTBA ANANN3HDbIX NALUEHTOB C
Kanbundpunakcucom MNTI 3HAYUTENIBHO HUXKe LenesbiX
KDIGO (-130-600 nr/mn).

T

(e I " PSR & ) > b e o}
T T il T o T

Score

temé
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(2 8 "4 '8 "® ' 0"eg"8
Disagreement Neutral Agreement |

Item 6 In CUA patients on dialysis, PTH levels are inappropriately
low in terms of KDIGO target levels (Median 7; Q1-Q3 range: 4-8)

* Y 60NbLUMHCTBA NAUMNEHTOB C
CUA Hemeukoro perucrpa
Kanbumdunakcuca (2006 — 2015
r) Tl BblpaxkeHHO HuXe 130
nr/mn v onpegenaerca
HM3KoobmeHHasa 6one3Hb
KOCTEMN.




CoKpalleHue nepopanbHOro NOCTynaeHms
Ka/NbLUA MOXeT 6bITb NONE3HbIM.

O

Score

& = R LD PBon O =~ OO
1 B | S —| i 1

ltem 14

agreer Neutral

Item 14 Reducing calcium intake and supply should be considered
(Median 7; Q1-Q3 range: 5.5-8)

* Kanbuuun un pocdop —
OCHOBHbI€ KOMMNOHEHTbI
Kanbundukaumm HO He Bceraa
CbIBOPOTOYHbIM Ca B OTANYNYK
oT P noBbIlWeH Ha MOMEHT
BblAAB/IEHUSA
Kanbumduaakcuca.

CHuKeHUue ynotpebneHua conen Ca y naumeHToB

MM 32 HECKONbKO NEeT NPUBEJIO K YMEHbLLEHWNIO
cny4yaes Kanbundunakcuca (Fine and Fontaine -
2008).




NccnepoBaHue 89 cny4yaes
KanbuuduUiakcmca

Parameter OR (95% CI) pvalue
Body Mass Index, per 1.56 (108-2.27) 0.02
5 kg/m” increase

Loss of weight within 1.66 (122-2.26) 0.001
6 months before

diagnosis, per 1 kg increment

Coronary artery disease 5.52 (107-2865) 0.04
Albumin varation between 0.19 (005-0.70) Q.01
diagnosis and 6 months befare,

per 5 g/L increment

Serum phosphate 927 (1.70-5068) 0.0
Iworst value within &

months before onset of

CUA), per 1 mmol/L

increment

Vitamin K Antagonist 511 (129-2029) 0.02

CornacHo MHOrogakTopHOMY
aHann3y, pakTtopamu pUCKa,
HEe3aBUCMMO CBA3AHHbIMU C
CUA y nauneHTOB Ha Ananunse,
6biNN OXKMpEHUe,
nwemmnyeckas 6onesHb cepaua,
noTtepAa Beca 3a nocsnegHue 6
MecALEeB, NOBblILWEHUe YPOBHA
¢docdaToB B CbIBOPOTKE KPOBU
B TeyeHue 6 mecaues Ao
NOCTAaHOBKM AMarHo3a u
Tepanua aHTaroHMCTamu
BUTaMMHa K.

Raphaél Gaisne, Morgane Péré, Victorio Menoyo, Maryvonne Hourmant, David Larmeturgeot

BMC Nephrol. 2020; 21: 63.




HekoHTponupyemoe noBbiweHue MNTIl, Ca n P noBbIwaeTt
PUCK BCE€X OCJIO)KHEHUN U CMEPTHOCTU NaUUNEHTOB.

25 | FOAMOOTIAMEIEK S LIV 701
—Baseling PTH — Baseline Calcium — Baseline Phosphate
—Time-dependent iPTH ime-denendent Calcium = Time-dependent Phosphate
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0
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g1.5
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I — - o —
Tt a o e - M= o &./
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iPTH (pg/mL) Calcium (mgldL) Phosphate (mgldL)
N = 8963

Floege, J et al. Nephrol Dial Transplant. 2010: published online Apr 25



FGF-23 - npeguUKTOp NeTaibHOCTU U cepaedHO-
COCYAUCTbIX OCNOXHEHUU Y BonbHbIX € XBIT.

0.60 Quartile 1

Quartile 1 Quartile 2
0.55 gt’:rg:g g _J. R Cuarile 3
K& ~1 | csteCepae4yHO-cocyanTble
Obuwana neTanbHOCTb

o 4 § oao cobbIiTnA

Mortality

Proportion with All-Cause

Time {Monihs)

* CopeprkaHue FGF-23 onpegeneHo y 1099 6onbHbIx ¢ nporpeccupytowert XbI. bonbHbie pasaeneHsl
Ha 4 KBapTW/M Nno ypoBHto FGF-23:< 216 RU/ml, 217-380 RU/ml, 381-945 RU/ml n > 946 RU/ml.
BonbHble Habaoaannch B TeyeHue 2.9 roaa.

* YposeHb FGF-23 6bin Bbipa}KeHHO U HE3aBMCMMO CBAi3aH € 06Len 1eTasibHOCTbIO, CEPAEYHO-
COCYANUCTbIMU OCNIOXKHEHUAMM U HAYAZIOM XPOHUYECKOro Ananunsa.

Kendrick J et al. ] Am Soc Nephrol 2011;22:1913-1922



CBA3b BbICOKOro ypoBHA FGF23 ¢
MHPEKLUMUOHHbIMU U KapaAMNOa0rnyecKknmm
cobbITUAMM. UccnepoBaHmne HEMO.

Baseline FGF23 as Exposure Time-dependent FGF23 as Exposure
Compaosite of First Infectious Hospitalization or Infactious Death
FGF23 pg/mi HR (95% CI), by Quartile HR (95% CI), by Quartile
a1 Q2 Q3 Q4 Qa1 Q2 Q3 Q4
<724 728-3115 3122-12923 =12923 <724 728-3115 3122-12923 =12923
# of Events 133 112 134 120 133 112 134 120
Model 1 1.0  095(0.72-1.24) 142106189 N5E57(113-218) | 1.0 1.13(086-1.49) 1.34(1.00-1.80)| 1.49(1.06-2.11
Model 2 1.0 091068121 1.37(1.02-184 P41 0100-1.99) | 1.0 1.11(0841.47) 1.30(0.97-1.75)| 1.32(0.93-1.88)
Model 3 1.0 095(0.72-1.25) 1.43(1.07-1.91) PNS5F(1.14-222) | 1.0 113086149 1.35(1.00-1.80)| 1.50(1.06-2.12)
Composite §f First Cardiac Hdspitalization or Cardiac Death
# of Events 127 127 140 120 127 127 1440 120
Model 1 1.0 1.05(0.80-1.40) 1.28(096=1.71) [149(1.06-2.08) | 1.0 098(074129) 124(0.90-1.72)] 1.33(1.01-1.74
Model 2 1.0 1.06(0.79-1.42) 1.29(0.96-1.73) [1.50(1.06-2.11) | 1.0 095(0.72-1.25) 1.21(0.87-1.68)] 1.33(1.01-1.75
Model 3 1.0 105(0.79-1.39) 1.30(0.97-1.73 |1.52(1.08-2.13) | 10 028075129 1256(0.M-174)] 1.356(1.03-1.79)
All-Cause|Mortality
# of Events 144 147 157 132 144 147 157 132
Model 1 1.0 1.13(0.85-1.48) 1.32(099-1.75 [.S50(1.07-212) | 1.0 1.13(087-1.48) 121(0.91-1.61)] 1.55(1.11-2.17)
Model 2 1.0 115 {0:86-1.53) 1.36(1.01-1.83) |1.50{(1.06-2.14) | 1.0  1.05(0.80-1.39) 1.15(0.86-1.53)] 1.27 (0.90-1.79)
Model 3 1.0 1.14(0.86-1.50) 1.32{0.99-1.74 [1.55(1.09-218) | 1.0 1.13(087-148) 121(0.91-1.61)] 1.56(1.11-2.18)

3 roga HabnogeHuna 1340 naumeHToB. 499 cobbITUM (CMEpPTb UAKM rocNUTanmMsaums) no
NHPEKUMOHHOWN nNpuumnHe 1 514 no Kapgmonorndyeckon. Cambin BbICOKMN KBapTUab FGF23
CBSi3aH C PUCKOM UHPEKUMOHHBIX cobbiTuin (HR, 1,75; 95%, AN 1,06-2.08) n cmepTbio OT BCEX
npuunH (OR, 1,5; 95%, AN 1,06-2.12).

Chonchol M, Greene T, Zhang Y, Hoofnagle AN, Cheung AK. Low vitamin D and high fibroblast growth factor 23 serum levels associate with infectious and
cardiac deaths in the HEMO study. J Am Soc Nephrol. 2016;27:227- 237/



MnepdocPpatemma — He3aBUCMMbIN

[MporpeccmnBHasnA
yTpata GyHKUUM

NnoYyek

UcTouHUK

Floege 2011

Tentori 2008

Block 2004
Gutiérrez 2008
Kalantar-Zadeh 2004
Slinin 2005

daKTop prcka npu XBIT

[loBbiweHue
YPOBHH
docdaTtoB

MoBbiweHue
obwen n CC
CMEpPTHOCTU

n=7,970 HD

n=25,588 ESRD on HD
n=40,538 HD

n=10,044 beginning HD
n=58,058 HD

n=14,829 HD
Cozzolino M., 2016

MeTaaHanun3 17 nccneaoBaHuii € pa3indyHbiMmU Koroptamun (n=327.644)
Accoumaumna mexxay yposHem P n netanbHOCTbIO npun XbBI1.

NosbiweHue P Bbiwe 1,78 mmonb/n Ha 0,32 mmonb/a PP puck netanbHOCTM Ha

18% Rs 1,18 (95% Cl 1,12-1,25)

Palmer, JAMA 2011,305;1119



UccnedosaHua 83aumoceasu nabopamopHbix
U3MeHeHuUU U puckKka cmepmu.

AsTOp, ropg,
ny6ankauuu

Block et al 2004
Noordzij et al 2005
Kalantar-Zadeh et al
2006

Melamed 2006
Tentori et al 2008
Block et al 2010
Floege et al 2011

Soohoo et al 2016

Waziri et al 2019

Bua uccneposa-

HUA

Retrospective
Prospective
Prospective
Prospective
Retrospective
Prospective
Prospective
Retrospective

Prospective

ra/na

HD
HD/PD
HD
HD/PD
HD
HD
HD
HD

HD/PD

PUcK cmepTu cBA3aHHDbIA ¢ mapKepamu MKH-XBIN

Ca P nTr

Husknii  Bbicok.  Huskuii  BbicOk.  HuskuiA  BbicoK.
A ™~ NS ™~ NS "M
NS NS NS M NS NS
™~ ™~ ™~ ™~ ™~ ™~
NS ™M NS M NS 1
™~ ™~ ™~ ™~ ™~ ™~
NS ™M NS M NS M
™~ ™~ ™~ ™~ ™~ ™~
NS ™~ ™~ ™~ ™~ ™~
NS ™M NS M NS M

Bala Waziri et Al. International Journal of Nephrology and Renovascular Disease 2019:12



3ageprKKa pochopa — KaroveBon GaKTop pa3BUTUA
MKH-XBIM 1 BIAT

MporpeccuposaHue XbI1, cHUXkeHue
dYHKUMONHUpPYOWMUX HeppOHOB

CHuxeHune CHUXKeHue aKcnpeccumn
BbiBeAeHUuA KIOthO
docpatos
Ctumynauma BblpaboTKM
OTr XpoHunueckas 3ageprKka ¢ocpatos
Ctumynauma
BblBEAEHUA
¢docdatos
MocTynneHue ca Yycunenve BbipaboTku
MoaasneHue e FGF23 NHrmbuposaHue anbpal-
. CeKpeLumn nir 1 L - TMOPOKCUNA3I
A 4
L £ CHUKeHMe aKcnpeccum
i f Klotho-FGFR1c
ButamuH 4 ) i‘" CHUXeHMe
e . e 1.25(0H)24,
L} ,.r:.-“'
s " Penykuma CaSR
S T

Ctumynauma cekpeuum

- nr
CHVIH(EHVI\E/[Z—));CI‘IpECCMM e T

H. Komaba, M. Fukagawa. Kidney Int. 2010



Tpu Kuta Tepanum MKH-XbBIT
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TepanesTnyeckaa TakTUKa NO KOHTpoAnto ¢ocdopa y
NauMUEHTOB Ha XPOHUYECKOM remoauanmie

veTa

CoxpaHeHue 1 noaaepkaHue
docdartceasbiBatowme
npenapaTbl U UHTMBUTOPDI

OCTAaTOYHOM PYyHKLUU
TpaHcnopTta ¢ocdopa B

Ko L KULLEYHMKe
[o3a un
MOAaNbHOCTb
Anannsa e
NleyeHne n npodunnakTnka
peHanbHoM octeoancTpodum
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MoTtpebHocTb B dochopcBA3bIBAOWMX NPenapaTax B
3aBUCMMOCTMN OT OCTAaTOYHOM PYHKLIMM MOYEK.

Phosphate binding agents (DDD)

18 +

1.6

14 —
12 +

0.8 +
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0.2 1

n=494

n=270
n=94

n=94

- - |
0 0-1.65 1.66-413 >413

GFR (mL/min/1.73m?)

Penne EL, van der Weerd NC, Grooteman MP, et al. Clin J Am Soc Nephrol. 2011;6(2):281-289.

CBasb mexay CKd n
MCNO/Ib30BaHMEM
docdaTcBaA3bIBaOWMX
areHToB. CpegHAas
A03a NOKa3aHa
YEepPHbIM KPYXKKOM,
MeJnaHa - cpeaHeu
rOPU30HTA/IbHOM
JINHNEN.



TepaneBTUYECKasa TAaKTUKA NO KOHTPOAO docPopa y
NALMNEHTOB HAa XPOHMYECKOM remodunanmse
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CoaepxaHune pochopa B MACHbDIX
npoayktax. [lobaBkn pocdaTos.

CooTHolweHue obulero ¢ocdopa K 6enky n ceobogHoro (pactsopumoro) docdopa K 6enky B
npoAyKTax ¢ n 6e3 pochaTHbIX 40OaBOK.
25 12
p<0,001 T p<0.001
20 T 10 T
p<0,005 p<0,001
8
0,001
o 15 - g
- FI<U.UU1 ~ B
£ 10 I y ’ '
; . A 17— , 7
5 1 Z 2 Z / —
0 % 7 _ | I . |
Cooked ham  Roast Breast Turkey ~ Roast Breast Cooked ham  Roast Breast Turkey  Roast Breast
Chicken Chicken

MscHble NPOAYKTbI, coaeprKalume pochaTHble A0OaBKY,

Ha Kaxkable 100 r 6enka ysennumsatot pocdhopHyto HarpysKy 6onee yem Hal00 mr! CpegHee
cooTHoweHue ¢pocdopa K 6enky 15,3 mr / r 6enka B npoayKtax ¢ pochaTHbIMM Ao6aBKamm No
cpaBHeHUIo ¢ 9,2 mr / r 6enKka Ana NpPoAyKTOB, He coaepalmx pocdaTHble 406aBKMU.

Benini O., D’Alessandro C., Gianfaldoni D., Cupisti A. Extra-phosphate load from food additives
in commonly eaten foods: a renal and insidious danger for renal patients. J Ren Nutr.
2011;21(4):303-308.







N3yuyeHo 200 Hanbonee yacto
Ha3HAYaeMbIX IEKAPCTB B ANANN3HbIX
KnnHMKax CLLUA Ha coaepXaHue P.

11,5% TabnetnpoBaHHbIX NEKAPCTB coaepKaT pochop

. | 111,5 mr P Ha 40 mr napoKceTUHa
— - 1_

32,6 mr P Ha 10 mr ansmnHonpuna

-

Sherman RA, Ravella S, Kapoian T. Kidney Int. 2015;87(6):1097-1099.



KoHTponb docdopa.

Koppenaumua mexay norpebneHunem 6enka m P.

Kalantar-Zadeh &t al.

phosphorus = 11.5*protein + THR=0.83)
2000 | | | |
1800
1800
1400

1200p

1000

ano

Distary Phosphorus (mafday)

goor
400

200 |- 7

i 20 40 B0 80 100 120 140
Dietary Protein Intake (giday)

[MoTpebneHmne [MoTpebrneHne
benka (r/kr/cyT) doocdopa (mr)
> 1.2 1353 £ 253
1.0-1.2 1052 + 219
0.8-1.0 936 + 217
0.6-0.8 831 £ 142
<0.6 599 + 105

Rufino M e.a. Nephrol Dial Transplant 1998;13: 65-67

PekomeHayemoe notpebnenune
6enKka 1,2 r / kr / aeHb ona
naumeHTa Ha XI [ Becom 70 Kr,
3KBMBaNeHTHO 85 r / aeHb 6enKa,
YTO NpPEeBbILLAET OrpaHMYEeHme No
docdopy 800 mr / aeHb, Kak
MOKa3aHO YepPHbIMM CTPeIKamu

Kalantar-Zadeh K, Gutekunst L, Mehrotra R, et Al.: Clin J Am Soc Nephrol 5:519-530,

2010
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BO3MOXHOCTM ANAaNN3HOIO BbiBEAEHUS
docPaToB OrpaHnYeHs.l...

1.00 9 Phase 1 : Phase 2
. .
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CaxP Mrzl;.m2
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10 K VI

B LeHTpe ExegHeBHbIN HouHon

KoHueHTpauma P nocne cHuxkeHuna go 40% ot
NcxogHoro, ctabmnansmnpyerca B otTamyme ot
npogonxKarowero cHUKatbca BUN.

[Ona BbiBegeHNA 6onbliero Konnyectsa pocdopa
HYy>KeH 6onee YyacTbin Ananuns (Npu exxeHoLHOM
Ananuse 3a4actyto Tpebytotca gobasku Ca u P).

Kuhlman M. Blood Purif 2010;29:137-144

Lindsay RM et al. Am J Kidney Dis 2003;42,1[Suppl 1]:524-S29
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OZHAKO 3TUMU BO3MOMKHOCTAMMU HE CTOUT
npeHebperatb! Bpema nmeet 3HayeHue.

25 06
%: 2 — | Eus o F 2L\
E E 0.4
=15 -_——————— '
5 5
= e 0.3
£ 1 3
g E 0.2
S 05 €
- S o1
0
Before o _—r
e Time [min] Time [min]
KoHueHTpaumn ¢pochaTtoB B KPOBU KoHueHTpauun ¢pocdaTtoB B Ananunsare
nauueHToB (cp. £ CT. OTK/IOHEHue), B (cp. * cT. OTKNOHEHUE), cOBUpaemom
TeYeHMe HOYHOro remoauanmsa. e)Xe4yaCHO BO BPeMS HOYHOTIO
remognanmsa.

Zupancic¢ T, Ponikvar R, Gubensek J, Buturovi¢-Ponikvar J. A Study With Total Dialysate Collection. Ther
Apher Dial 2016;20(3):267-71. doi: 10.1111/1744-9987.12435



P PEKTUBHOCTDb YNParKHEHUMN.

Ons paboTtbl mbiwl, Heobxoaum AT ana
CMHTEe3a KoToporo TpebyeTca
HeopraHmn4yeckni pocdop, Takmm
obpa3om PpuU3HarpysKa MoxeT
NOTEHLUMNPOBATb CHUXKeHne pocdopa
KPOBMW.

Vanderthommen M. et al., 2003 J Appl Physiol 2003 Mar; 94(3):1012-24.




MeTtaaHann3s 2019 rona He nokasan
OAHO3HAYHOro 3dpdeKTa ynpaxHeHni Ha Il Ha

CHUXeHune ¢ocdhaTos.
O,D,HaKO MOKa3as yayvueHmne rayecrsad KU3HMN.

(D)Phosphorus
Exarcise Contral Std. Mean Difference Sid. Mean Difference

Study or Subgroup  Mean S0 Total Mean S0 Total Weight I, Fixed. 85% Cl I, Flxed. 95% I
De Lima 2013 (a) 54 17 10 58 098 1 7E% 0.14[-1.00, 0.71] .
D Lima 2013 (b 68 16 11 6B 08 11 7[4% 0.74 |0.13, 1.81] [
Hristea 2016 1.2 D42 T 158 042 8 54% 0.61 |-1.62, 0.41) B [
Fouidi 2004 6211y 3 61 08 28, HN4% 0.10-0.41, 0.61) ™
Kowidi 2010 66 17 2 B85 18 0 158% 0.06 |-0.53, 0.65] N I
Makhlough 2012 GEI 237 25 TO0R 207 23 1BE™% 0.55-1.13, 0.03) i
Martin-Alemany 2016 6.4 L AT 57 98 TR 128N 0.35 |-0.31, 1.01) Ya.
Reboreds 2010 49 17 11 69 18 11 1% £0.53 -1.39, 0.32] B |
Wilund 2010 6.5 201 T .63 1414 B B3 0.33 40,65, 1.35]
Total [95% Cl) 142 141 100.0% <003 [-0.26, 0.21] . Y . :

Helerogenely: Chit = 10.88, df = 8 (P = 0.21); F = 27% dCd -0 2 &
Test for overall effect: Z = 0.23 (P = 0.82) Favours jexarcise]  Favours [control]

Pu J, et al. BMJ Open 2019;9




TepaneBTUYECKasa TaKTUKa NO KOHTPOAO dochopa y
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Kanbummummetunkun cHuKat runepdocdaremuto.
CHuXeHue ¢pocdaTtos Ha POHe UMHAKANLETA BHe
3aBUCMMOCTHU OT Ao3bl pocharbamnHaepos

i PR: Decroase no changes [ FE! Incréass
5 | T _B.2% (-25.0, +10.0%) | of ~10.0% (=25.6, +9.0%}
i
-"\.'I::l-’ll. freim cinacaleot ledlialion WMonth Tram cinacalcet indHation
[o3a pochaTtbanHaepos [o3bl docpaTbannHaepos
CHI/I)-KEHME/6€3 U3IMEHEHNA YBenunyeHue
-10.0%
-8.2%

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



P-cBa3biBatowme cantbl B CaSR
KneTtoK [1LLIAK.

P-cBA3bIBatOLWME CaNTbl BO
BHeKknetoyHom gomeHe CaSR B
W aKTUBHOW M HEAKTUBHOWM
KoHpopmaumum CaSR.

P-cBA3bIBalOWMN CanT 1 3aHAT
TO/IbKO B HEAKTUBHOM COCTOAHUMN,
TOrga Kak P-cBA3bIBaOLWMM CanT 2
3aHAT KaK B HEAKTMBHbIX, TaK 1 B
aKTUBHbIX KOHPOPMaLUAX,
WHTErPUPOBAHHbIX B CTPYKTYpPY
peuenTopa.

Patricia P. Centeno, Amanda Herberger, Hee-Chang Mun, et Al. Nat Commun. 2019; 10: 4693.



[MnepoochaTemma CHUKaeT
3PDEKTUBHOCTL KaNbLUMMUMETUKOB.

e 0.5 mM Ca™

g IEﬂM 200 - + 1 pM cinacalce!
=
@ LH W
= 50 g 4504
E —e— 0 mM Fi = "
2 —B- 0.8 mM Pi P *hk

= —&— 2 mM Fi - 100 -

I I I I
00 05 10 15 20 —J— ‘
Ca™ {mM) n
i

EC., (mM) (sharad) = 0.61 (0.5 to 0.7)
B (75) (O0mM Pil=88 + 4
E e (%) (0.8 MM Pi) =78 £ 47" 0 0.8 2 i]
E e (%) (2 MM Pi} = 65 3 Bi {rmiM)

[pn akTnBauum Ca-SR KasnbUMMUMETUKOM, NOBbIeHue P c
0.8 MMO/Ib\/1 A0 2 MMO/Ib\/1 TaK e CHUXKaeT akTuBHOCTb Ca-
S-peuentopoB Ha 46+£8%.

Patricia P. Centeno, Amanda Herberger, Hee-Chang Mun, et Al. Nat Commun. 2019; 10: 4693.



XapaKTepucTtmkn naumMeHToB AocTurwmnx uenesoro P
Ha Tepanuu Cesenamepom unu Benbdpopo

iPTH, pg/mL

FGF-23, pgiL

Serum phosphomus, mg/dL
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T21{1.29) 733 [1.43)

n=426 n=143
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—2s52(184% —245 N.TE)*
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528.6 (597.8)

429.2 (339.1)

4162 (3071} 23 Esag)™
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‘Week 24 Week 520

Il sP-controlled patients H sP-uncontrolled patients
Change from baseline, sP-controlled patients B Change from baseline, sP-uncontrolled patients

8O (3T 1423)

49,1 (22.6; BEG)
259
(124; 557 7.8 (-425; 57.5)

a9
.6 23m™*

n=407 n=133
Baseline=

23 376 154
-205 (639 00
—S82837:240)
n =398 n=129 =381 n=120 =278 n=83 n=2%6 n=66

Week 24 Week 52b

Uccneposanue 3 pasbl, nocne 4-x HegenbHOM OTMbIBKN- 52
Heaenu Tepannun- cesefaMep UK Kenesa OKCUTUAPOKCUS,
Caxapo3Hbln KomnJsieKc . Mo pesynbTaTam BblAeNeHo 2 rpynnbl
NauneHToB — KOHTpPONpYtoWwme P U HEKOHTpoAUpytoLme P.

fpynna ¢ KOHTponem P :

* Crapuwe (56,9 npotms 53,4 ropa; p =
0,005).

*  WUcxogHble ypoBHU P HUXKe cpegm P-
KoHTpoaupyemsix (7,30 npotms 7,85 mr
/ on; p <0,001), a cHU»KeHue P no
CPaBHEHMUIO C UCXOAHbIM 6O/bLUE B
rpynne P-KoHTponnpyembix (—-2,89
npotmns -0,99). mr / an Ha 52 Hepene; p
<0,001).

MpeauKTOpbI OTCYTCTBUA KOHTpOAA P:

Nephron. 2020;144(9):428-439. doi: 10.1159/000507258. Epub 2020 Jun 25.

* OtcyTCcTBME TEpPanNMM aKTUBHbBIM
BUTaMMHOM D naun aHanoramu (OR =
0,51, 95% Cl: 0,328-0,804). B 1.95 pa3
Nyduwe KoHTponb P npu Tepanun sut. D.

* bonee BbICOKMMN MHAEKC MacCbl TeNa Ha
ncxogHom yposHe (OR = 0,96, 95% AW:
0,937-0,992).

Adrian C Covic, Stuart M Sprague, Anjay Rastogi, Markus Ketteler, Sebastian Walpen, Amandine Perrin, Jirgen Floege.




KanbyummmmeTnKmn BOCCTaHABIUBAIOT IKCNpPeCcCcUuto
peuentopoB BuT. D B lNLLLXK.
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= 2 *a,b
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£ 150 i i
..6. VDR
100 |
5
B-actin | i S S—
J SRS meceames
g 5
>

PTH/Actin-mRNA

Calcium(mM) 0.6 06 06 0.6 1.0 1.0 1.0 1.5 1.8 (% vs control) A iy s L
R-568 (uM) 0.001 0.01 0.1 0.001 0.01 Plasma Ca2* (mM) 1.34 £ 0.01 1.08 + 0.06* 1.34 = 0.03 1.26 + 0.04
Plasma PTH (pg/ml)  22.1+1.4 9.6+1.9% 209+1.5 141 = 1.2*

[Mpu BBeAeHUM Kpbicam 3a 3 1 6 4ac A0 3BTAaHA3MU KalbLUMMMETUKA OTMEYEHO
poctoBepHoe nosbiweHne VDR mRNA B ML, ewé 6onee BbiparkeHHOE Npwu
COBMECTHOM BBeAEeHUMN C KaZbLUUTPUOSOM.

Rodriguez ME et al. Am J renal Physiol 2007;292:1390-1395



KombuHauus aktusatopos BAP ¢ kKanbummmmeTnkamm
nmeeT npenmyLlectso B CHMXeHuu [MTI.

40

%)

Proportion difference

Reference Increased Starting Combination
VDRA cinacalcet

Fukagawa M et al. Clin J Am Soc Nephrol 2012;7:1473-1480
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MexaHu3ambl aenctena pocPaT-CHMKAOWMX PapPMaAKONOTMYECKMNX
cpeacTts — pochat-6anHAEPbI N NPenapaTtbl, CHUXKaoLWMe
TPaHCNOPT P B KULWIEYHUKe

d

“ Phosphate binder

o Phosphate

Fecal
excretion

Na*
Nicotinamide |
Nicotinic acid Hmf-ﬁ )
q

NoL R
Tenapanor —I (NHE3 w
T H+|.|I;I.|'|*

L

Hmf' —_———— —_——

A

HukoTMHOBas KMcnoTa (HMaUmH) u
HUKOTUHaAMUA, (HWAUMHAMKUA) NHTMBUpPYIOT
HaTPU-3aBUCUMYIO aKTUBHYIO abcopbumio
docdaTta B KMLIEYHUKE 32 CHET CHUKEHUS
akcnpeccum NaPi2b;

TeHanaHOP CHUXKAET BCacbiBaHWE HATPMUA U
docdaTta B KULIEYHUKE, UHTMOUpPYA 3-
nsopopmy Na+/H+ (NHE3), uto npusogut
K HAKOMNNEHUIO BHYTPUKNETOYHbIX
NPOTOHOB M BbI3blBaeT KOHPOPMALMOHHbIE
M3MeHeHUA B 6eslkax KNeToK KMLWEeYHoro
3aNUTENNSA, CHUXKAA NapaLLeNtONNAPHbIN
TpaHcnopT pocdara.

Fellype Carvalho Barreto, Daniela Veit Barreto, et Al. 2019 Aug; 4(8): 1043-1056.




docdaT-cBaA3bIBatOWAn cnocobHOCTb NpenapaTos
3KBMBaNeHTHaA 1 r kapboHaTa Kanbuusa

1.8

1.6

1.4

1.2

1.0

0.8

0.6

1 tablet to 1g of Ca carbonate

0.4

Phosphate binder equivalence dose of

0.2

Sevelamer CcOo3 Ferric C|trate Ca- acetate Ca- COS Lanthanum Sucroferrlc
(800 mg) (210 mg) (667 mg) (750 mg) (500 mg) oxyhydroxide
(500 mg)

OkBuBarneHTHas gosa docgardbanHgepa (PBED) ncnonbsyetcsa ong cpaBHEHUS CNOCOOHOCTU
CcBA3bIBaTb pocdart B MUnnurpamMmmax CBsa3aHHOro oocdpara Ha rpaMmm akTMBHOIO BellecTBa.
(1 r kapboHaTa Kanbums BblbpaH B Ka4ecTBe cTaHAapTa).

Adapted from Daugirdas JT, Blake P, Ing T. Bone disease. In: Wolters Kluwer Health.
Philadelphia, PA Handbook of dialysis. 5th ed. Philadelphia, PA: Wolters Kluwer Health;
2015



CeBenlamep CHUXAeT CMePTHOCTb OT BCEX MPUYUNH MO
cpaBHeHuto ¢ Ca-coaeprraummm
dochatbanHaepamu.

Savelamar Calcium salts Risk Ratio Risk Ratio
Study or Subgroup Events Total Ewents Total Weight M-H, Random, 85% CI M-H, Random, 95% CI
1.1.1 Sevelamer versus calcium acetate
Bleyear 1990 a 40 (o} A Mot estmable
BRIC Sludy 2008 1 52 a 4% 5.1% 012 0,02, 0.91] .
CARE Study 2004 [4] S0 ¥ 48 Mot estmabls
CARE-2 Stedy 2008 3 100 T 103 8.6% D44 [0.12, 1.66] I <3 B =3 U1 ¢
Hereas 2003 2 18 2 22 5.8% 1.22 [0.19, 7.84) "
Subtotal (95% CI) 26D 262  19.8% 0.43 [0.13, 1.38] —een——
Tatal events L3 17
Heteroganeity: Tau” = 0.34; Chi* = 2.87, df = 2 (P = 0.24); IF = 30%
Test for overall effect: £ =142 (P = 0.15)
1.1.2 Sevelamer versus caleium carbonate
Dl oo 20102 12 107 22 108 14.B% 0.54 (028, 1.03] — &
Ferraia 2008 (1) 4] 44 i a7 Mot esbmable
INDEPEMDENT-HD Study 2013 28 232 100 234 17.2% 0.28 [0.19, 0u41] ——
Kotwa 2005 Q 16 i 20 Mot estmable
Sadek 2003 (2) 1 21 3 21 4 6% 0.33 [0.04, 2.95] =
Subtotal (35% CI) 420 427  36.6% 0.35 [D.22, 0.58] -
Total evenls 41 125
Hateroganeity: Tau® = 0.05; Chi*= 2.78, df = 2 (P = 0.25); IF = 28%
Test for overall effect: £ = 4.42 (P < 0.000301)
1.1.3 Sevelamer versus calelum salts (calelum acetate and caleium carbonate)
Bk 2005 11 60 23 BY  15.0% 0.53 [0.28, 1.00] —
Chartow 2002 L] 99 g 101 10.1% 1.22 [0.39, 3.88] N
DCOR Study 2007 267 1053 275 1050 18.5% 057 [0.84, 1.12]
Subtotal (95% CI) 1212 1218 43.8% 0BS5S [0.5T, 1.27]
Total events 284 303
Hateroganeity: Tau® = 0.06; Chi* = 3.47, df = 2 (P = 0.18); I* = 42%
Test for overall effect; £ = 0,79 (P = 0,43)
Total (35% CI) 1892 18907 100.0% 0.54 [D.32, 0.93] e
Total evenls 331 dis
Heterogensity: Tau® = 0.41; Chi* = 45,11, df = 8 (P < 0.00001}: 1P = B2% -;:._i::z a ' 1=c:- 5’1::
Teat for overoll offact. Z = 2.21 ':P_= 0.03) Favors sevelamer Favors calcium salls
Tust for subgroup differences: Chi* = 811, df = 2 (P =0.02), F = 7T6.3%
Footnotes
(1) In Mavanesthan et al.. 3011, these values are nestad under "Sevelamer versus calcium acatate”.
(2) These values were found in the publicabon yet not included in the analysis in Navaneathan et al., 2011,

Patel L, Bernard LM, Elder GJ.Clin J Am Soc Nephrol. 2016 Feb 5;11(2):232-44.



JlaHTaHa KapboHart vs Ca KapboHar.

Mo. (358)
Lanthanum carbonate Calcium carbonate
Characteristic {(n = 1063) (n=1072)
Use of phosphate binders at baseline 1003 (94.4) 1027 (95.8)
(4] Calcium carbonate F65(72.0) 818 (76.3)
Lanthanum carbonate 336(31.6) 202 (27.2)
*3 Sevelamer hydrochloride 201(18.9) 217 (20.2)
gi Other drugs
E § Active vitamin D 725(68.2) 710 (66.2)
g 2 Renin-angiotensin system inhibitors 461 (43.4) 457 (42.6)
S Aspirin 340(32.0) 347 (32.4)
Statins 218(20.5) 179 (16.7) |
ha
Cinacalcet hydrochloride 176(16.6) 185 (17.3)
"y Albumin, mean (5D), g/dL 3.7(0.4) 3.7(0.4) L.
@ Reference range® 3.7-5.5 I
= Calcium, mean (50}, mg/dL 8.8(0.7) 8.9(0.71)
Cpe,u Reference range 8.6-10.2
TOUK: Corrected calcium, mean (SD), mg/dLf 9.2(0.7) 0.2 (0.7)
Reference range 8.4-10.0
UHCY.
Phosphate, mean (5D), mg/dL 5.3(1.4) 53(01.3)
AlEalt Reference range 2.5-46
Calcium * phosphate product,? mean (5D), mg?/dL? 48.7(12.7) 48.9(12.0)

Han
1A Unn

Alkaline phosphatase level, median (1QR), IU/L
Reference range

Intact parathyroid hormone level, median (IQR), po/dL

219 (175-281)
80-260
114.0(63.0-175.2)

217(172-283)

107.2 (62.0-166.0)

Ogata et Al. JAMA 2021;325(19):1946-1954.




BauaHue pocdat-cBaA3bIBaOLLMX NPENAPATOB HA KJIMHUYECKMe pe3ynbTaTbl U pe3yibTaTbl
NabopaTtopHbIX UCCNea0BaHUM Y NALUEHTOB C XPOHMUYECKO 6one3HbIo NoYekK:

cucTtemaTuyeckuii 063op U meTaaHanu3 paHAOMU3IUPOBAHHbIX KOHTPOAUPYEMbIX
uccneaoBaHUM

127 PKU c yyactnem 20 215 naumneHToB.

* CeBenamep U NaHTaH 3HAYUTENbHO CHUXKAAM CMepPTHOCTb OT Bcex npuyunH (OP 0,610, 95%
an 0,401-0,929 n 0,467, 95% AN 0,337-0,647 cOOTBETCTBEHHO), HO HE CEPAEYHO-
cocyauctyto (CC) cmepTHOCTb UK CEPAEYHO-COCYANCTbIE COOLITUA.

* YacToTa rocnutanusaunii bbina 3Ha4YUTENbHO CHUXKEHa Npu npueme cesenamepa (OP
0,527; 95% AN 0,308-0,902).

* HekoTopble CpeacTBa, CHUXKatoWwme yposeHb GocdaToB, yaydanm buoxmmmyeckmne
napameTpbl, BKAOYasa ypoBeHb docdaTa B CbIBOPOTKE, YPOBEHDb KanbLua, Ca KOPOHAPHbIX
apTepun, FGF-23, KOCTHble BoOMapKepbl U INNUAHBLIA NPOGUb.

* MHTaKTHbIM NapaTMpeounaHbii FOPMOH U MUHEpPaNbHAA NAOTHOCTb KOCTHOM TKaHU
CYLLECTBEHHO HE N3MEHU/IUCD.

B nononHeHue K CHUXXeHu1o ypoBHA docdaToB B CbIBOPOTKE, pa3zIUyHbIe N1eOTPOnHblie
adbdeKTbl pocharbaiHAEPOB, MOryT UrPaTb NOTEHLMANIbHYIO POJIb B CHUXKEHUU
3a601eBaeMoOCTU U cMepTHOCTU Y naumeHToB ¢ XbI1.

Jeerath Phannajit, Natthaphon Wonghakaeo, Kullaya Takkavatakarn, Thanin Asawavichienjinda, Kearkiat Praditpornsilpa, Somchai Eiam-Ong, Paweena
Susantitaphong. Journal of Nephrology 2021 Jun 1. https://doi.org/10.1007/s40620-021-01065-3




OcobeHHOCTU MUKPODOMOTbI KULWLEYHMKA Y NAaUUEHTOB C

TepmmnHanobHoun XBI1.

CHUKaeTcs K-BO KOMMeHcanbHbIx 6akTepui (Bifidobacteria spp. u Lactobacillus
spp.), KoTopble I'IpOM3BO,CI,F|T KOPOTKOLIENOYEYUHbIE *KUPHble Kncnotbl (SCFA)

N e M T T D N Y e T T TN B B U N N £ DN e N N N T D L MY

YBenumuu
npeacTa
NauneHT
Kpe3ono
dbepmeH
(Hanpuwm
27O npu
NHAOOKCY
bakTepu

Avarage number of spaciestliass

ypEMI/I‘-IECKI/Ie TOKCUHbI, TAKMUE KaK
NHAOKCUACynbdaT U N-Npe3nacynbdar,
CHUXKaIOT aKcnpeccutio peuentopa MNTI n
npoaykuuto MNTT-mHayunpoBaHHOro
LMKANYECKOro afeHo3nHMoHodocPpaTa B
octeobs1iacTax, YTo NPMUBOAUT K
PEe3NCTEeHTHOCTU cKkeneTa K [1TT u

| XpYNKOCTU KOCTEWN.

| Yamamoto, S.; Fukagawa, M. Uremic Toxicity and Bone in CKD. J. Nephrol. 2017, 30, 623-627.
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HedochaTHHbIE 3apPeKTbl dochaTbanHaeposB

Hapyl.uel-me BCaCbiBaHUA )‘KEI’IYAO‘-IHO- KunweyHan MMKpOGMOTa n

nMTaTe/ibHbiX BellecTB KULWLEeYHble metabonutobl

Ca KapboHar

Ca uutpar

JlaHTaH

Cesenamepa
rmapokKap-
6oHar

Henesa
OKCUTUAPOK-
cupg,

addeKTb!

CBAasbiBaeTca ¢ BUTaMnHom K2 (MK7) B 3anop - Clostridium spp.
npucytcteum pocdarta

CssasbiBaeTcs ¢ BuTammHom K2 (MK7) B TowHoTa, pBOTa - I Firmicutes-to-Bacteroide ?
NPUCYTCTBMU M B OTCyTCTBME PocdaTa

CBA3bIBaeTCA C OKCanaTom - CBAsbiBaetcA  TowHoTa - PBOTA - Oxalobacter formigenes (?)
c ButammHom K2 (MK7) B oTcyTcTBUe bonb B *KuBoTE -
docoata Bo3amoxkHO

HakonneHue B KT

CBA3bIBAETCA C XKeNUYHbIMU Kucnotamu: |,  TowHoTa- Anapea-  CBA3bIBAETCA C UHA,0/I0OM,

BCACbIBAaHME }XMPOPACTBOPMMbIX 3anop MHAOKcuncynbpaTom, n-
BUTAMWUHOB (BUTammHOB D u K)- Kpe3onom u SCFA-- CeasbiBaer
CsA3biBaeTcA C ONMEBON KUC/IOTOM AGEs- CeasbiBaet LPS- |, CRP,

TNFa, IL6- {, LDL 3a cuet
CBA3bIBAaHUA C XKENYHbIMMU
KMcnotamm

? TowHoTa, gnappea ?

C cokpalyeHuamm us Annabel Biruete, Kathleen M. Hill Gallant et Al. J Ren Nutr. 2020 January ; 30(1): 4-10.



BanaHue Cesenamepa Ha /IMNUAHBIN CNEKTP KPOBU

YpoeeHb obuero xonecrepuna YpogeHb JINHI
CHMXKeHue CHUXKeHue
Ha 20,2 mr/an Ha 21,6 mr/gn

1o v e Vv

'CUb BCKi
'BM( ied

\ ™
Ha4ano Tepannn . OKOHYaHWE TEPannK

Mpuem Cenamepekca NOMMMO CHUXKeHUA YpoBHA Ppocdopa, yaydwaeT IMNUAHbIN
npoduab: CHUXKAET YpoBeHb 0buiero xonectepuHa n yposeHb JIMHM

Sevelamer Versus Calcium-Based Binders for Treatment of Hyperphosphatemia in CKD: A
Meta-Analysis of Randomized Controlled Trials. Patel L. Clin ] Am Soc Nephrol. 2016 Feb
5;11(2):232-44
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Abstract

Background Treatment for hyperphosphatemia in chronic
kidney disease (CKD) involves dietary control of phosphorus
intake, dialysis, and treatment with oral phosphate binders,
none of which were approved by the Federal Food and Dug
Admmistration in pediatric patients at the time of this study.
Methods This was a phase 2, multicenter study (NCT01574326)
with a 2-week, randomized, placebo-controlled, fixed-dose
period (FDP) followed by a 6-month, single-arm, open-
label, dose-titration period (DTP), with the aim to evaluate
the safety and efficacy of sevelamer carbonate (SC) in
hyperphosphatemic pediatric patients with CKD. Following
a 24 week screening phase, pediatric patients with a serum
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phosphorus level higher than age-appropriate levels were ran-
domized to receive either SC or placebo as powder/tablets in
0.4-1.6 g doses, based on body surface area. The primary
efficacy outcome was the change in serum phosphorus from
baseline to end of the FDP in the SC versus placebo arms
(analysis of covanance). The secondary outcome was mean
change in serum phosphorus from baseline to end of DTP by
treatment group and overall. Treatment-emergent/serious ad-
verse events (AEs) were recorded.

Results Of 101 enrolled patients (29 centers), 66 completed the
study. The majority of patients were adolescents (74%; mean
age 14.1 years) and on dialysis (77%). Renal transplant was the
main reason for discontinuation. SC significanty reduced serum
phosphorus from baseline levels (7.16 mg/dL) during the FDP
compared to placebo (least square mean difference — 0.90 mg/
dL. p=0.001) and during the DTP (— 1.18 mg/dL. p< 0.0001).
The safety and tolerability of SC and placebo were similar dur-
ing the FDP, with patients in both groups reporting mild/
moderate gastroiniestinal AEs during the DTP.

Conclusions Sevelamer carbonate significantly lowered se-
rum phosphorus levels in hyperphosphatemic children with
CKD, with no serious safety concems identified.

Keywords Chronic kidney disease - Hyperphosphatemia -
Pediatric patients - Sevelamer carbonate - Phosphate binder

Introduction

Advanced chronic kidney disease (CKD) is associated with
decreased phosphorus clearance due to a progressive loss of
functioning nephrons responsible for maintaining phospho-
rus homeostasis, resulting in hyperphosphatemia. Failure to
control hypemphosphatemia may be associated with increased
morbidity and mortality due to secondary hyperparathyroidism

&\ Springer

Ncnonb3oBaHue

ceBenamepa y aeteu

101 nauuneHT, 66 3aBepLLUUN
nccnepoBaHue (Tepanua npeKkpaLanach c
TPaHCNAaHTaLUWEN NOYKKM) 13 29
ANANN3HbIX LEHTPOB cpeaHun Bospact 14
ner.

2 Hegenu Tepanun cesenamep/nnauebo,
Aanee OTKPbITOE nccnegoBaHme —
ceBeslamep y BCex nauneHToB — 28
Heaenb. CHUkeHne pocdopa B rpynne
ceBenlamepa KapboHaTta. HexenatenbHble
3pdEeKTbI HE OTAMYANUCH B rpynne
nnauebo n npenapara.




CEBENAMEP - HOBAA ®OPMA
BbIlTYCKA

Cenamepekc, NOPOLUOK ANl NPUroTOBIIEHUA
CycneH3uu ansi npuemMa BHYTpb*:
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« CHwxaeT nekapcTBeHHyo Harpy3ky (1 cawe = 3
TabneTka)
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« EpuHctBeHHbIN OCIT Ha pbiHKe P®, KOTOPbIN MOXET
NPUMEHATLCA Y AeTen ¢ 6-u net

o
N

* He yBenunumnBaeT BOOHYIO Harpysky, Ha pactBopeHue 1
nakeTunka TpedyeTca okosio 60 mn Boabl (4TO
3Ha4nTerNbHO MeHbLUe, YeM TpebyeTcd Ha 3anuBaHue
TabneTkn)

« [lokasaH nauneHTam Kak nonyvyarwwmx 3aMeCcTuTesribHyr

MOYEYHYI0 Tepanuio anann3om, Tak n 4oamnanmaHbiM
nauueHTam

MHcTpykumst no megmumHckomy npumeHenntio PY J1M-Ne(000408)-(PIr'-RU) ot 01.11.2021
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