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As Kidney Function Becomes Impaired, Calcium and Phosphorus
Metabolism Is Disturbed, Triggering Adaptive and Compensatory
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Elevated PTH and FGF-23 serve to maintain calcium and phosphorus balance in moderate CKD?

1. Hruska KA, et al. Kidney Int. 2008;74:148-157. 2. Seiler S, et al. Kidney Int. 2009;76(suppl 114):534-S42. 3. Gal-Moscovici A, et al. ] Bone Miner Res. 2007;22:V91-V94.
Figure adapted from Reference 1.


Presenter
Presentation Notes
Key Points:
As CKD begins and progresses, calcium and phosphorus metabolism is disturbed.  Compensatory responses are 
triggered which serve to preserve calcium and phosphorus balance in the context of early and moderate CKD.1,2
Build #1:  As CKD begins and progresses, the kidney loses more and more of its functional mass.3 Reduced or impaired kidney function results in decreased renal phosphorus excretion.1,3
Build #2: Even early in CKD, decreased renal phosphorus excretion leads to increased phosphorus in the extracellular pool, which stimulates a rise in FGF-23 secretion from bone.1 The main physiological role of FGF-23 is to regulate urinary phosphorus excretion and maintain stable serum phosphorus levels. 2 
Build #3: FGF-23 Inhibits phosphorus reabsorption in the proximal tubule of the kidney, leading to phosphaturia.  FGF-23 also inhibits 1-hydroxylase, leading to decreased synthesis of 1,25-D in the kidney.2
Build #4: Decreased production of 1,25-D leads to decreased intestinal absorption of dietary phosphorus and calcium.1
Build #5: Even small decreases in serum calcium stimulate the calcium-sensing receptor in the chief cells of the parathyroid gland to secrete and synthesize PTH; PTH levels increase as CKD progresses.1
Build #6: As an adaptive response to calcium imbalance, increased PTH stimulates the activity of 1 -hydroxylase in the kidney, resulting in increased synthesis of 1,25-D, and thereby, enhanced calcium absorption. PTH also enhances renal phosphorus excretion.1
Build #7:  Elevated PTH and FGF-23 help the failing kidney maintain calcium and phosphorus balance in moderate CKD. 2 

Background Information:
Isakova et al (2011) showed that PTH rises substantially in CKD before there are notable increases in serum phosphorus, and that FGF-23 levels become elevated even before PTH levels.4

References:
Hruska KA, Mathew S, Lund R, Qiu P, Pratt R. Hyperphosphatemia of chronic kidney disease. Kidney Int. 2008;74:148-157 
Seiler S, Heine GH, Fliser D. Clinical relevance of FGF-23 in chronic kidney disease. Kidney Int. 2009;76(suppl 114):S34-S42. 
Gal-Moscovici A, Sprague SM. Role of vitamin D deficiency in chronic kidney disease. J Bone Miner Res. 2007;22:V91–V94.
Isakova T, Wahl P, Vargas GS, et al; for the Chronic Renal Insufficiency Cohort (CRIC) Study Group. Fibroblast growth factor 23 is elevated before parathyroid hormone and phosphate in chronic kidney disease. Kidney Int. 2011;79:1370-1378.


Chronic kidney disease — mineral bone
disorder (CKD — MBD)

A systemic disorder of bone
and mineral metabolism due
to CKD manifested by either
one or a combination of the

following:

— Abnormalities of calcium,
phosphorus, PTH, or vitamin D
metabolism

— Abnormalities in bone turnover,
mineralization, volume, linear
growth, or strength

— Vascular or other soft tissue

calcification CKD-M B D

Moe et al. Kidney Int 2006;69:1945-1953
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e Mapapovn tnc PTH og amodekta opla

e MpoAnyn tnc umtepmAaciac Twv MNap. adEvwy

e Quoloroyika entineda Ca, P

e Atatipnon $ucloAoylkol 00TLKOU HETABOALCHOU

ATQTEPOI
e Melwon kwvduvou gudavionc fapLac ooTLKNE VOOOU
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KpLrtnplo emidoync o.oBevwy

e Ertiteuén otoxou oe otL adopa tn tun tng PTH

e Mn enitevén otoxou oe otL adpopa tn tun tne PTH
* [LOTPEVTEPLKEC HLATAPOXEC

e Mn ouppopdwon otnv GoPHAKEUTIKN aywyn



ANUOYPaPLKO OTOLXELOL A0BEVWV

e N=7 (DUAO: A: 6, O: 1)
e HAwia: 45-87 twv
e XpOvoc otnv atpokaBopon: 4-16 €tn



QapUaKeVTLK aywyn

e Paricalcitol: 100% (n=7)
 Sevelamer: 85.7% (n=5)
e Lanthanium: 14.2% (n=1)

* Mixture of polynuclear iron (Ill)-Oxyhydroxide, Sucrose and Starches:
14.2% (n=1)

e Calcium Carbonate: 28.5% (n=2)
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YUUIEpAOOTO

e XWPLC YOOTPEVTEPLKEC OLATAPOXEC

e Agv apatTNPNONKAV CNUAVTLIKEC LETAPOAEC OTLC TIMEC TOU aoPeotiou
Kol Tou pwodopou

e Titthomoinon ¢ 6o6onc tou etelcalcetide



Oepamevtikeg Evoeielc:

Cinacalcet hydrochloride?
O¢epartreia Tou deutepoTTaBOUG UTTEPTTAPaBUpeoEIdIouoU (HPT) o€ acBeveic pe veppikr) vooo TeAIKoU oTadiou
(ESRD), o1 otroiol uttopaAAoOvVTal O€ aIMOKABAPON, W BepaTreia ouvTPNoNg.

To Cinacalcet ptTopei va XpnoihoTToin0ei wg HEPOG EVOG BEPATTEUTIKOU OXNMATOG, TO OTTOIO TTEPIAAUPBAVEI
OECUEUTEC PO POPOU Kal/f) oTEPOAES BiTapivng D, avdAoya Pe TIC ATTAITHOEIG.

Meiwaon TNG UTTEPACPRECTIAINIAG O QOBEVEIC JE:

*KAPKIVWHA TTapaBupeocidoug.

*TTPWTOTTAON UTTEPTTAPABUPEOEIDIONUS VIO TOUG OTTOIOUG TTapaBupeocldekTOUn Ba Tav evoedelyuEvn, PAOEI
TWV ETTITTEOWY TOU AOPRECTIOU TOU 0poU (OTTWG KaBopileTal atrd TIG OXETIKEG 0dNYieg BepaTTeiag), aAAG oToug
OTTOIOUG N TTaPaBUPEOEIDEKTOUN OEV €ival KAIVIKA KATAAANAN 1) avTevOEikvuTal.

Etelcalcetide?
To Etelcalcetide evdeikvuTtal yia Tn Bepartreia Tou deuTEPOTTABOUG UTTEPTTAPABUpPEOEIdIoHOU (AYTIO) o€
evnAikoug aoBeveic pe xpovia veppikr) vooo (XNN) 1Tou uttopaAAovTal o€ BeparTreia aipokdBapong.

1. Mimpara® (cinacalcet hydrochloride) MepiAnwn XapaktnpioTikwv Tou Mpoidvtog (MxM)
2. Parsabiv® (Etelcalcetide) MepiAnwn XapakTnpioTiKWy Tou MpoidvTog (MxIM)
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Bonbnore va yivouv ta @appaka mo ac@ain
Kal Ava@EpeTe
OAEZ 11G aveTTIBUUNTEG EVEPYEIEG
yia OAA Ta pappaka
ZuptrAnpwvovtag Tnv “KITPINH KAPTA”
Avagpépete KABe UTTOTITN AVETTIBUPNTN EVEPYEIX CUPQWVA PE TO EBVIKO
cloTnpa avagopdc oto Tupa AvemBuountwy Evepyeiwyv Tou EBvIKoU
Opyaviopou ®apudkwy (EOP) Tnh. 2132040380, Fax 2106549585,
pe TN Xprion Tng Kitpivng Kdptag OSiaBéoiun kal otnv I0TooeAida Tou

EO®, www.eof.gr yia éviuttn /| NAEKTPOVIKH UTTOBOAR 1| eVOAAGKTIKA
otnv AMGEN EAAdg Pappakeutikd E.M.E. TnA.: +30 210 3447000.
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