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Clinical Research

Serum phosphorus reduction in dialysis patients treated
with cinacalcet for secondary hyperparathyroidism results
mainly from parathyroid hormone reduction

Emanuel Zitt!, Denis Fouque?, Stefon . Jacobson®, Fabio Matbegtl®, Mirosliav Ryba®jPablo Wrefia®,

Marianne Rix’, Bastian Dehmeil®, Nidk Manamileyiand Marc Vervioet!®

'Academic Tenching Hospital, Feldkirch, Austria, *Hopital Edoucrd Herriot, Universite de Lyon, Lyon, france, *Danderyd Hospital ond
sarclinska Institute, Stockholm, Swedan, “AD 1stituti Ospitalient di Cremana, Cremang, Italy, 'b:rar.t,a Nemocnice Liberec, Liborec,
Crech Republic, “Oinique du Londy, Saint-Ouen, Fronce, University of Copenhogen, Rigshospitolet, Copenbager, Denmark, *Amgen
Inc., Thousand Oaks, CA USA, “Amgen Limited, Cambridge, UK and '"VU University Medical Center, Amstordam, The Netherlands

Cormes pondence and of fprint eguests te Emanusl Zitt; E-mad; emanuel 2ittatint.ot

Abstroct

Bockground. The colamimetic cnacolcet lowers parathyred hormene (FTH), coldum {Co) and
phasphorus (P} in diolyss patients with secondary hyperporothyroidism (SHPT). We explored
serum P changes in digiigsisipotients treated with cinacalcet, while controlling for vitdiimiisterol
and phosphate bindef{PB) Ehongespbosedongdotadiony thepan-Eurgpean obsenvational study
ECHO.

Methods. Patients wite catBgorifed biseim P chiifge fiegreassd/utithoffed/Incréised) of 32
months after starting cinasalc ot and subtategocised by'veamin'D sterol and P8 dose chonges
(decreased/unchonged/incredSed). The impoct of PTH, Co and P, ofd vitoriin D sterol, PBgand
cinocaicel doses (absolute wvalues ondior change) wos evaluated. Predictors of P change were
explored using univariate and multivariote general linear models (GLM) ond logstic regmession
analysis.

Resuits At Month 12661 (81%) of 1607 petiants hod decreasod 61 14 %) Wnchonged and 400
(25%) INceised sertin P, willetES potiéhts Bod ihisSingdotdl in 45% 0f the patients With
setun P peduction, Vittmio D was cither incretised br Unchiongsd cnd P Bindes deccedsed oc
unchanged, PTH wos o K8y predictor of sesum P redbction, with an estimofed 3% decrease
P per 10% reduction in PTH. Changes in vitamin [ stevol ond P8 doses were not generolly signifi-
cont foctors in GLM ond regression anolyses.

Conclusions. The serum P reduction observed in o significant proportion of diolysis patients after
adding anacolcet to on existing thergpeutic regimen. for SHPT aopears 2o resul mainly from PTH
reduction, ot her than from changes In Witomin 0 sterol of PR'dotes. Finoneiol support for Ahe
ECHO study wos provided by Amgen,

Kapweede (Mrenk hidney dnenie, Onomk et secendiry Myser parathyrotinem sum shoghons

Introduction

Chronic kidnoy disease {CKD) is cccompanied by impaired

fhe pothological contributian of hyper phosphotogmia
o vaseulor saleificotion @nd cordioveseulof morbidey ond
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1607 eid df Sl i@ @&sets df
ECHOGOMY bj nj &zjde 5 L djds,
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Mz B e O €y dof izl dzj daq D -4 5
B cz J. 6§y § dzd & O czPTH) CagfP eizth §

o dB, 1 -8.d dzH j dekspdzO S Odzy) BPH S Is
qLid3j dzgj dzq W 't dMmMmdzj Hs9 Odz" &
Bdzs e 59 Ot Odals dats? BN dn  dzd C
sedhlsduj NS sd & ¢tj Mg s da
10 B2 661 (42%)  MmddL do
gL d3j ded &zl o k& 400 (25%) L
Bisdz) dzf » HOdzdzr | slsfmikzlsMmilse 59
PTHS S OL Odziw (Cdz¥ yjor o5 f toj H
I 3% Mmdad 3 J ded W & dz®THL 0 % fn) dac
RL d&3j dzj dzd W D ts-8 d elzff pdejs otsC OL C
L dzOud 3 i3 %.0OCIsttORd .

U.. 5 Mmdedy jded j  dzOB dz¢ H Odzts:
Hsdzd HJOdzdL dz@ 7 BBdz dz' = ¢t
£ didz0 S O dry jnlssd s dzdzj dzd jo S ifyizh
ted N dasiz “dzy wd ded W Iyl d W
s fdes o dets ds MREA. Y J dad

Zitt E et al. Clin Kidney J 2013;6:287-294
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RL d3J dzJiREH T tod ¢ tod d3d dzj dedd yd dzOS& O«
L Oo dmd diismisd isls. S sdzyj dzlstecOyd d € ¢

—— NephroCare
1 o5 Y X%l L d3j oz dzg W il isHsdz jd dpts s H/ Oz EABR: w80 ) W QLo 205D 1

Estimate (95% ClI) - 18.9% (- 28.0%;- 9.9%) - 6.0% (- 15.1%3.1%) =12.9% (- 25.4%;- 0.5%)
p-value 0.042

] etsy J%Ed L d3d dzj dzd W iATiljsHsdz i dnts 5 H dzSEAB: 4D W @ LOEIz2L5 GBIl

Estimate (95% CI) 4.8% (- 21.0%, 30.5%) - 7.6% (- 33.2%, 18.0%) 12.4% (- 6.6%, 31.3%)
p-value 0. 202

GV Wi Clsdodgsdptsls | ta@fddOf O dziy B Isfgdgd 3 J dzd PTHESISt g Y L. O9 C
sls mMefkzlsmsokzsh jets dzj yj dedw, oddwsh jcet d

Ited Hinls ©9 dzj dzdz" g M w EOAQE] Itagw  dzis d3d dzO.dz! dz" d3d
Full analysis set. Mixed model repeated measures.
iPTH = intact parathyroid hormone; Ca = Calcium; Treatment difference = cinacalcet - Vitamin D

Wetmore JB et al. Clin J Am Soc Nephrol 2015;10:1021-1030
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RL O34 dejiREH Y ted 4§ ted d3j dzj dzdd yd dzO& O
L Oo d M-S ds o [Sls s d f-©d,6zy @ Odsd W
————— —— Ne—;-;i)i‘n”('icare——\b\
Vtetsy XU L a3 dzf dzd 2 iRTEgf Hedd) oftie d O3 ciy txhadjcfte 5eCBB f MzH t o ts

Estimate (SE) -16.1 (16.6) 1.2 (6.0) -17.3

1 dz0yd mizd J4 0.045

} o5y %z L 34 dz dad 2 iRTEl Heds) it d 54 dzj dzd d  dzj -B) G Ezy i€

Estimate (SE) -93(5.2) 14.3 (5.5) 5.03

1 dz0y J mizd j 0.454
R L134B 5dz' dz' m, i sdants®@ g teof ©BE[@zH ] tof iRy~ detd 5 dzz y O dzdEAF = o

ww G lsd o dgsdgtsls j oy@fddGf OdAlyp Isfgdgd 3 § dzd PTHE3IS 5 g ti2” L O8.d
MefklsmMlso e h jets dzj Yjdedw, ' @odzqweh jett dzO

ltejHmsOodzj dgdz | L dz@yjdedw p Mydlbos sfw dztsBd dz@dz dz' &3
iPTH = intact parathyroid hormone.

Wetmore JB et al. Clin J Am Soc Nephrol 2015;10:1021-1030
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Table 2. Dosages of Selected Binders Required to Reach a Phosphorus Binder Equivalent Dose of 6.0 g/day

npaKTquCKaﬂ‘KbH&e eHuuna P10

UnitDose  One Tabletto 1 g Ca Reach of Tablets to Reach g of Calcium in a

Phosphorus Binde . 9) arbonate day) [ \PE D fe g/d#_ 6 g PBED Dose
Calcium carbonate 750 0.75 6.0 8 : 24
Calcium acetate 667 0.67 6.0 9 15
Osvaren (Mg carbonate +  435/235° 0.75 - 0.5

Ca acetate)

Lanthanum

::mﬂzuxﬁan I“' ype@aqa @g A

A 0B ddyO u;aqa Odzj dzlomta] &M HisEd O jsthfl OtsH | )k Is ts Y dzts 2
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- | Calcium acetate 435 mg +
| | Magnesium carbonate 235 mg

NephroCare

.__| sevelamer carbonat

gmag.]“’ ypeBuyia K.A.

Chewable tablet

200 wepoceuinckan HayYHO-

ydroxide 500 mg
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etal(2007)!
Chertow et al (2002)*
Dilono et & (201257
Kakuta et al (2011
Qunibi et ai (2008)7
Russo et al (2007)*
Sadek et al (2003)"
Suki (2008 )
Takei et al (2008)"
Whonﬂal(IOO‘.'))
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21 f23:H@;16p;| 2819 r, =i

s 0.44(012-166)
Not estmable

3 03% 033(004-295)

Hokn an FyveBwqi K.A. =
Hay4Ho-

Il ydo O] digtsfls zO dzO 22%H(®‘qtqu4tlf>te©78(llﬂzq'[$ﬁ

N P A FA ST

21-23 HOAOPA 2019 S

.ea2dqd¥s> eYeqdaodakKoaqnYy Yodedg 2



t OdzH s dBd L Jtetso Odzdz" J dsH J dzd 1+ W W
fteJ f OteOIsOBRd ¢ Odz! s @[ fifris)" tgH J
ts ) dzts (024 Jdzd W | d p—

ephroCare

A Obssp oe cUNC KSR Ha3Y4HO- A
npaRTy yepxast Koiﬂq:gwu Lyns PO




KDIGO ts7 S .O.dz: y jrekd.d-B d dz¥ 5. Dis

¥____

NephroCare

KDIGO 2017 Clinical Practice Guideline Update for the Diagnosis,

Evaluation, Prevention, and Treatment of Chronic Kidney
Disease-Mineral and Bone Disorder (CKD-MBD)

4.1.1:

4.1.2:

In patients with CKD G3a-G5D, treatments of CKD-MBD should be based on serial assessments of phosphate,
calcium, and/PTH levels, considered together (Not Graded).

In patients with CKD G3a-G5D, we suggest lowering elevated phosphate levels toward the normal range (2C).

4.1.3

4.1.4

LV BSd dF & -GPdgns W IO OCOj B dqLBjCEO! cdfjts

W SUSSOCSE TITATITIATTITINS SCTUITTL CAtCIUintl il _tIC AYVC-dDDITODIIALC TTOTINAl T A0

UV BSd dFF TDM MfLjBEZOCOj & dhMfsd L o Ol H(
1. 25 | g™ L5 “okests dz' 1 sdzy (C21)

4.1.5:

In patients with CKD G3a-G5D, decisions about phosphate-lowering treatment should be based on progressively
or persistently elevated serum phosphate (Not Graded).

O

4.1.6

LB Bd df B D, I E &R QOYN (R EEEaY sk " kieof g
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Advance Access publication 7 June 2010

Evaluation of calcium acetate/magnesium carbonate as a phosphate
binder compared with sevelamer hydrochloride in haemodialysis
patients: a controlled randomized study (CALMAG study) assessing

efficacy and tolerability

Angel L.M. de Francisco', Michael Ludtg Adrian C. Covic’, Markus Ketteler', Ewa Benedyk- Lorens,
Gabriel M. Mircescu®, Caecilia Scholz’, Pedro Ponce® and Jutta Passlick- Dcct}cn

'Hospital Margues de Valdeeilla, Universidad de Cantshria, Santander, Spain, *Kuratorium fiir Heimdialyse, Nuernberg, Gennagy,
*Un iversity of Medicine Gf'T Fopa si, Tasi, Romaa, *Klinikum Coburg, Coburg, Germany, *Fie denius NephoCare, Krakow,
Poland, ®Qlin. Nephrol, HospaDry Canpl Davils, Buchatest, Romaiag Freseniis Medigal Care, Bad Homburg, Geanany and

* Almada-NMC-Centro M&dico Nacional, Lisbon, Port:gal

Garrespondenge and offprintpeguests gaAnge]l LM. de Francisco, E-mail; angelmartinde francisco @gmail.com

Abstract

Background. Phosphate binders are required to control se-
rum phosphorus in dialysis patients. A phosphate bindér
combining calcium and magnesium offers an interesting
therapeutic, option.

Methods. This controlled randemized, investigator-
musked, mul ieentre ‘trial investigated the'effeet of ‘alei-
um acetate/magnesium carbonate (CaMg) on serum
phosphorus levels compared with sevelamer hydrochlonde
(HCI). The xlud\ aim was to show nun-mfcnurm d'(‘aMg

HEN PR SRS L RN RSN T\ T TS R VR N

Conclusion, CaMg was non-infefior tothe conparator
at controlling serum phosphorus levels at Week 25,
There was no change in ionized calcium; there was
minimal increase i total serum calcigm and a small in-
aease in serum/magnesium, it had @ good tolerability
profilé and thus may represent @an effective treatment
of hyperphosphataemia.

Keywords: calciunm sosate; hesmidislyss; mageaum cahofiste
phasphate hnder; afely partmetens

B Sdz!

NephroCare

Stsdzstesdzd tolz J d3ts
cOdzHisdBdL Jieso Od
Bzdzt Isd yJ glstetso ts
BOMS dtotso Odzdzts |
dmmdz] Hise Ols j dzw
dmmdz) Hise Odzed | [
Bisdz: dzr = 85 MicC
CaMgfftej f OtcOIs© fr
Mmd o dzOd3j tg tindgzs o «
~n OtcOCIsjtedMmisd < d
CGtelzdf § O~ BT dzd T

De Francisco ALM et al. Nephrol Dial Transplant 2010;25:3707-3717

=" FRESENIS
v MEDICAL CARE

O0O.eadqd¥s eYsqdaodaFEsqnYy

Yoded g 2



Ca-Oyj liVDE OtcB tvea®jso | dzGaRjetds dz' dz' & d

G § a5 6 @ iy [y M b @ 55¢

NephroCare

XIVOOwepoccunckasa Hay4yHo-
npa«wqecxan (OH

m

Daily number of tabl
b b A 3

02:'6810121416!8L022;p 0123 5§ 7 9 13 17 21 25

XIV O6iliepoccuimnckan Hay4yHo-

npakTu4yeckKasn KOchepeHum:l PD,O
___ 21-23 HOAOPA 2919 oo

aaaaaaaaaaaaaaaaaa 2
- EDlcALCARE ... O eeda3¥s eYeqdeodaEsqoYy Voded¥




Ca-Oyj iV OtcB tvea®jso | dzGaRjetds dz' dz' & d

¢J s oRMAAD [ ypein e
X1V 06mepoccwﬁCKaﬂ Hay4HO-

A

NPAKTUMECKasKOHIpe peruuaR0
21-23 HosGpr 2019 T.
W : W
: | Hoknapg I'yﬁgcpuqa K.A.
XIV Oburepoccuncikan’ Haquo-
npakTnyeckast ROHHEPeEs '
21-23 HOAOPA 2919 o

T pECENILE g
'T' MEDICALCARE ... O.g2dad¥s eveqdadsdaEsqpYy YodedE

-—
nN
L

l nized serum calcium [m




__HORIATypE ——

s St il 2 £ DY 0T 4 A LSS SE YNNG )05 s

npakKTuy gl 5l KOcheprm-!MﬂP L33 D
prasbps 2GRN

lL.oHmMseB YyYydw W tsmit Ok
>14d24LlsfnisH4ts>1®h d dzd

I BtGOLlSSOdZC[J N ddzjtL

st ¢ dz

ea.'la;j -(iﬂzﬁil’ tGJ?DSgué

: s ' d3 tGC
zamﬂ? WP

sBO 9 JlethGJ

I'IpaKTI/I Kas KOHcpepéT-ﬂii/iﬁ PRO
= ted 3-HOADPSA 2019 r._




[ SL L O dMmd d3r 2

s¢CMdedH s hHdH O

\____

Cls d BJLBY O

———E

Clin Exp Nephroll
DOL L0 1S 7-016: 12992

@ CrossMark

ORIGINAL ARTICLE

Dose-response efficacy and safety of PA2L in Japanese
hemodialysis patients with hyperphosphatemia: a randomized,
placebo-controlled, double-blind, Phase Il study

Fumihiko Koiwa' * Akira Terno®
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Abstract

Background Hyperphosphatgihia §8 ¢ommion #n chronic
kidney disease (CKD) and associnted with mortality and
morbidity, We simed to evaluate the dose-dependent effi-
cacy. and_safety. of PA21 (suctofernic axyhydroxide), an
iron“based phosphate bindgly 1n Japanese hemodinlysis
patights with hyperphosphatemia

Méthods“In'this double-blind multicenten Phase T swudy.
183 patients were randomized to placebo or PA21 at doses
of 250, 500, 750, or 1000 mg (based on wron content) three
timesdday fae 6 weeks The pomary efficagy endpoint was
the mean chanpe By Serum phosphions feyels from baseline
10 end of Weatinent o cach zroup. Advenss redeuons were
evaluated.

Results The change in serum phosphorus level was sig-
nificantly greater in each PA21 gréup thupda the plageba
group (analysis of covarance: P < 0001 for all groups). A

Arwon dorendant chanos in cornm Shoenhamie leuslc Mne

Conlusiong PA2 | Was ane ffcetiyeand safeiratmentthat
gecreased serum phosphorus/devels strting™at | week of
treatment when adminisicred as one 250-mg tablet three
times/day. PA21 demonstrited a dose-dependent phospho-
rus lowering effect up to 3000 mg/day. PA2L, may be a new
treatment altemmative with selatively low pill shurdeny fon
Japanese hemodialysis patients with hiyperphospharemia

Keywords Hemodialysis < Hyperphosphatemia
Japanese < PA21 compound - Phosphate binder
Sugrofemic oxybydroxide

Introduction
Digtary phosphate is_absorbed fivm the _gastrointestinal

gt and exereted munly through the Kidneys. Bventually,

hufiernhocahntsmis nosire In snd ctuos reoal dicoaes e o
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104 PA21 750 mg

PA21 1500 mg PA212250mg PAZ21 3000 mg
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Change in serum phosphorus level (mg/dL)
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Jirgen Floege', Adrian C. Covic”, Markus Ketteler’, Anjay Rastogl*, Edward MF. Chong®, Syhvain Gaillard®,
Laum J. Lisk”, Stuart M. E and on behalf of the PA21 Study Grou

Jro-tioa aaxeHdepeHuna POO
24 23-wamapa 2019 r.

open-label, randomized, active-controlied phase I study. Wthhmuwﬂnlwtekvdommddlm

Seven hundred and seven hemo- and peritoneal dialysis kidney disease-mineral and bone disorder’ and is associated
patients with hyperphosphatemia received PA21 10309 with increused cardiovascular events® and Increased mortality**
per day and 348 recelved sevelamer 4.8-14.4 g per day foran  Most patients on dialysis require phosphate binders to control
S-week dose titration, followed by 4 weeks without dose hyperphosphatemi@a, Trestment with phosphate binders has
change, and then 12 weeks maintenance. Serum phosphorus  been associated with a survival benefit™* However, most phos-

reductions at week 12 were —0.71 mmoll (PA21) and phate binders are assochited with a high pill burden, posing a

— 0.79 mmol/l (sevelamer), demonstrating non-inferlority of, mbtohdcnd&tmaﬁ:pﬂmltlmﬂngmm*ﬁh

on average, three tablets of PA21 v sevelamer, phosph

Efficacy was maintained to week

15.1% (PA21) va. 21.3% (

patients that reported at least m m
adverss event was 83.2% with % wi

sevelamer, Ammdmmm polynuclu lon(rm-oxyhydmndcph
to thphathebhdhgcnpdtymawkhpﬂtup." Ttis
as flavo .

: SMNCcKaa Hay4HO-

and

Datie 2 ng o ] .
re-randomized into & 3-week superiority analysis of PA21 Pl luull dcmumddm?nlvmmluolm
maintenance dose in 50 patients va low dose (250 mg per mmormmmmu%mnm

day (ineffective control)) in 49 patients, The PA21 finding study demonstrated that PA21 doses of 1.0 -~ 1.5
r@ammﬁm Cb&pEHLI,I/IFI P,U,O
efficacy to sevelamer carbonate, a lower pill (P<0001), A low dose (LD) of PA21 (230 mg per day) was

Kooy o dvanon anlew puti 19 4 is m ludy.lh!cﬁnqwdnkty
doi10 163801458 of (
KEYWORDS: adh =, dnlpsn; et 3 A A

PAZ1; sevelamer )
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