- DIYALIZ HASTALARINDA
MINERAL KEMIK BOZUKLUKLARI
ONLENEMEZ MI?

(FOSFOR KONTROLUNDE VE
D VITAMINI TEDAVISINDE YENILIKLER)




KBY’de mineral kemik

bozukluklarinin tanimi

Kalsiyum, fosfor, PTH ve D vitaminini ilgilendiren

anormallikler

Kemik volumu, mineralizasyonu, saglamhligi ve

kemik dongusunde anormallikler

Vaskuler ve diger yumusak doku kalsifikasyonlari

CKD-MBD, KDIGO Kidney Int 2006
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Extraskeletal kalsifikasyon uzerine
kemik dongusunun etkileri

Kalsifikasyon




K/DOQI 2003

v'Serum Ca 8.4 - 9.5 mg/dl
v'Serum P 3.5 - 5.5 mg/dl
v'Serum Ca X P <55 mg?/dI?

v'Serum PTH 150-300 pg/ml



Hemodiyaliz
%50’sinde

Periton diyalizi
%47’sinde

Hastalarin %25’i dusuk PTH,
yuksek Ca, P

%1-5 hasta ideal PTH, Ca, P duzeyine sahip
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Case Mix Adequacy Study (n=3738) ort:6.2
Dialysis Morbidity Mortality Study (n=2669) Ort P:6.2
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K/DOQI Target Ranges (PTH and Ca x P) and Risk of Mortality
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Dislipidemi

hipertansiyon
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Kronik
inflamasyon
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Artmig
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Nolan Kidney Int 1998



Vaskiiler kalsifikasyon

SRS Endotel disfonksiyonu BEISVAFGE L E
hipertrofisi & Ateroskleroz




SDBY hastalarinda kardiyovaskuler kalsifikasyon

siklig
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Russo Block Chertow Yildiz

1. Russo ve ark, AJKD 2004 2. Block ve ark KI 2005 3. Chertow ve ark, KI 2002
(CrCI=33 ml/dak) 4. Yildiz ve ark, NDT 2004
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Hemodiyaliz ve koroner arter kalsifikasyonu

—\
Ll !

€ 000 6 4LLEKEH Kto o

10 15 20 25 30 35
Yas (yillar)

=
—

S
t

o

~

(7p)

= i
= 1
2

D

©

X

o &

Goodman WG, et al. N Engl J Med. 2000;342:1478-1483.




Fosfor
“The shocking history of phosphorus:
A biography of the Devil’s element”

* 1669 yilinda Hennig Brand tarafindan ilk kez
idrarda saptanmis

 |sik sacan anlaminda, turuncu renkli element

« Vucutta kalsiyumdan sonra en yogun olarak
bulunan ikinci element (%85’i kemik ve dislerde)



Nephrol Dial Transplant ( 1999) 14: Editorial Comments

MNephrol Dial Transplant ( 1999) 14: 2085-2087
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Hyperphosphataemial—a silent killer pf patients with renal failure?

Kerstin Amann', Marie-Luise Gross!, Gérard M. London® and Eberhard Ritz*

'Department of Pathology and *Department of Internal Medicine. Ruperto Carola University, Heidelberg, Germany and

*Hopital Manhes, Fleury Mérogis. France

Introduction

For decades, it has been known that patients with end-
stage renal failure have an excessive coronary and
cardiac risk. There is also widespread consensus that
coronary atherosclerosis and its complications are not
fully explained by classical risk factors, e.g. dyslipidae-
mia, elevated homocysteine concentrations, hyperten-
sion, insulin resistance, high fibrinogen etc.

Studies on uraemia spring many surprises. In an
early investigation, the paradoxical finding had been
made [1] that high cholesterol concentrations are
predictive of better survival. This observation sub-
sequently has been confirmed [2] and the paradox
is presumably explained by the fact that high choles-
terol is a surrogate marker for adequate nutrition.

stage of plaque transformation. Recently, non-invasive
technology, based on fast electron computed tomo-
graphy (CT) led to the recognition that the number
and the extension of calcified plaques [7] is a highly
sensitive indicator of coronary atherosclerosis. The
specificity of the lesions detected by fast electron CT
is shown by the fact that they respond to interventions
such as administration of statins [8]. Necrotic cores of
plaques are known to calcify easily. This is accompan-
ied by expression of genes which potentially play a
role in calcium metabolism, e.g. osteopontin and osteo-
calcin, raising interesting issues about the mechanisms,
direct or indirect, through which hyperphosphataemia
promotes calcification. Autopsy studies [9] and clinical
observations using electron-beam CT [10] showed a
hlgh pre&alenca of ra [:mcll}r progressing calcified coron-
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VASCULAR CALCIFICATION

Cbfa:Core binding factor a

Giachelli et al. AJKD 2001



Hiperfosfatemi kardiovaskiiler mortaliteyi
arttirir
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Tum nedenlere ve kardiyak nedenlere bagli mortalite:DOPPS
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Elevated Serum Calcium Increases Mortality Risk

Relative

risk of
death”
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<H.0 8.5 B5a0 2.085 951900 100905 1051910 =110

*Multivariable adjusted Adjusted serum calcium concentration {(mg/dL)

Black Ga, Klassen PS, Lazanis JM, Ofsthun M, Lowre EG, Cherlos G, o Am Soc Nephl 2004:1 5:208- 2218,




Renal failure
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JLH" excretion
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# Magnezyumlu bilesikler
Niacin
Trivalan demir bilesikleri
Sevelamer karbonat

Aluminyum igeren fosfor _

baglayici

Sevel HCL
Kalsiyum karbonat S ELLEL

1970’s 1980’s 1990’s 2000’s

Kalsitriol PO&IV

100OH vitamin D3 posiv

Paricalcitol IV...PO
Doxercalciferol PO...IV

#Fosfat baglayici olarak FDA onayi yok

22 oxacalcitriol

® sadece Japonya’da kullanimi var Falecalcitriol

Kovesdy, C. P. et al. Clin J Am Soc Nephrol 2008;3:168-173




FOSFOR BAGLAYICILAR

* Aluminyum hidroksit
« Magnezyum tuzlari

* Demir tuzlari

* Niacin (Niceritrol)

« Kalsiyum karbonat

« Kalsiyum asetat

Sevelamer hydrochloride(Renagel®)

Lanthanum carbonate (Fosrenol ®)
Sevelamer karbonat (Renvela®)




DEMIR TUZLARI

*3 degerlikli demir tuzlar: diyetteki fosforu
baglar

‘pH bagimli reaksiyon olup maksimum etki pH 2-3
arasindadir

‘1 gram elementer demir ile 88-180 mg P
baglanabilmekte

‘Polinuklear iron hydroxide ile ort. %20 fosfor
azaltimi saglanabilir(4 hf)

‘Yiiksek dozda demir kullanimi gereksinimi?
‘Yeterli galisma yok
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Corrected Serum Calcium
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Kalsiyum iceren fosfor baglayici dozunu
azaltir

—— Magnebind Diyalizat magnezyum konsantrasyonuna
=== Calcium Acetate e [ 1,31

Vaskiiler kalsifikasyonu azaltir??
Aritmi gorilme insidansini azaltir??

Elemental Calcium
Intake From Bindears

B 8 10
Study Week

Spiegel D J Renal Nutrit 2007



Aluminyum hidroksid

significant aluminum
intake through
breathing and food

p.o.
aluminum
hydroxide

Gastro-int. abs. of
Al increased by
citrate, PTH,
uremic state, ...

- Gastro-intestinal

P = absorption
Negligible biliary 0.01-01%
elimination
% ESRF: urinary
_ excretion blocked
- » increased risk
for deposition
&] in ESRF
Faecal excretion
Al-contaminated
dialysate
Aluminum

Persy et al. Seminars In Dialysis 19 (3) , 195-199

Avantajlari

Gigli fosfor baglayici
Ucuz

Dezavantajlari

Diisik déngiilii kemik hst.
Eritropoietine direngli
anemi

Norolojik bulgular




Kalsiyum iceren fosfor baglayicilar

Kalsiyum karbonat, kalsiyum asetat,
kalsiyum ketoglutarat, kalsiyum sitrat

Aluminyuma gore daha zayif olarak fosfor
baglarlar

Kalsiyum karbonat asidozun diizelmesine
katkida bulunur

Dezavantajlari

Hiperkalsemik epizodlar

D vitamini ile birlikte kullanim zorlugu
Extraosseal kalsifikasyon artigi

GI yan etkiler nedeniyle tedaviye
uyumsuzluk




» Ciddi vaskiiler ve/veya diger
yumusak doku kalsifikasyonu
olan diyaliz hastalarinda

kalsiyum igeren fosfat s

baglayicilar  kullaniimamalidir. g 2

Serum P>7mg/d| olan diyaliz oD o oy e

hastalarinda Al iceren fosfat
baglayicilar  sadece bir kir GUIDELINE 5.7
olarak kisa siireli (4 hf) GUIDELINE 5.8
kullanilabilir.  Bu hastalarda

daha sik diyaliz disiinilmelidir.



EVRE 5 Bébrek yetmezligi

> Kalsiyum igeren fosfat

baglayicilarin sagladigi elemental — _
kalsiyumun total dozu National Kidney Foundation

1500mg/giin, diyetle alim dahil (( ))
2000mg/giin’ 1 agmamahdir.

Kidney Disease Outcomes Quality Initiative

» Hiperkalsemik (diizeltilmis total
Ca>10.2 mg/dl) veya iki ardigik
olgimde plazma PTH<150 pg/ml
olan diyaliz hastalarinda
kalsiyum iceren fosfat baglayicilar

kullanilmamalidir

GUIDELINE 5.5
GUIDELINE 5.6
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GIS den emilimi yoktur

Kalsiyum ve metal igermez
Kalsiyum tuzlarina esdeger etkinlik
Lipid digiiricd etkisi var

Ilag etkilesimi yoktur
Hiperkalsemi sikligi daha az

KV kalsifikasyonu azaltir
Doz:1200-4800 mg

Dezavantajlari
Pahali

GI yan etkiler
Asidoz

Brezina et al. NDT 2004



Serum Phosphorus (mmo/L)

Serum Calcium (mmo/L)

Sevelamer vs kalsiyum karbonat
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Total kolesterol, LDL, ve HDL

6.0

T o5 SEV=51 SEV=38
o 55 CC=51
= CC=4.9
I
E
5.0 -
= [ : %
o I
O 45
e
0
Q
(o] i
2 40 . .
(&) T ? T
‘g 35| | =8 Sevelamer
et ~o.CC
30 T T T T T
2 0 12 24 52
Hafta
1.8
1.6]
o i SEV=1.2
. z T I
E 12 . %
.| I
o) 1 i
T 1.0
0.8] | == Sevelamer
~m.. CC
0.6
-2 0 24 52

LDL (mMol/L)

4.0

3.5 A

3.0

2.5 A

2.0

SEV=34
CC=34

=a=Sevelamer
~=.. CC

—

SEV=2.2
CC=3.3

T T

-2 0

Treat to Goal study

N:202 hd hastasi

52 haftalik izlem

Chertow et al Kidney Int 2002




Asmus et al. NDT 2005




Koroner kalsifikasyon skorunda ytizde
degisim 52. hafta

35

30

257

20

157

107

Medyan Yuzde Degisim

6

-

Kalsiyum Sevelamer

5-

0_

*grup igi P<0.0001; gruplar arasi P=0.02.



RIND Calismasi: yeni diyaliz hastalarinda Renagel calsmasi

0.75
)
X 050
S —
025
Kalsiyum
Renagel
000 I I I I I I I T I I I I
0 6 12 18 24 30 36 42 48 54 60 66
No. at Risk SUr\e (Ay)
Kalsiyum 67 63 60 55 45 22 5

Renagel 60 57 57 51 47 25




DCOR study

All-Cause Mortality
Significant interaction between treatment and age (p=0.02)

Patients : Year Fatients <65 Years

Caleium B Caleium
s Sevelamer N Sevelamer

HR = 0.77 (0.61- 0.96) - HR = 1.18 (0.91- 1.53)
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Time (Years) Time [Years)

Ho. 3t Risk
Calcium 472 274 185 245
Sevelamer 455 275 1946 : 253

N:2103 diyaliz hastasi

i Suki et al Kidney Int 2007
44 aylik izlem uki et al Kidney In




EVRE 5 Bébrek Yetmezligi

» *Kalsiyum iceren fosfat
baglayicilar ya da
*Ca, Al, Mg icermeyen diger
fosfat baglayicilar
(Sevelamer HC/ gibi) serum P
diizeylerini diigiirmede
etkilidirler

Her ikisi de primer

tedavide kullanilabilir.

> Buna ragmen
hiperfosfatemisi devam eden
(P>5.5 mg/dl) diyaliz
hastalarinda her ikisi
kombine kullaniimalidir.

memmm

DOOTI

Kidney Disease Outcomes Quality Initiative

GUIDELINE 5.3
GUIDELINE 5.4
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%% Subjects with bicarbonate =22 mEg/L

Brezina et al. NDT 2004




Sevelamer HCI ve diyetteki hayvansal proteinler

|

Diyetten gelen artmig asit yuku

Diyalizde yetersiz bikarbonat ___, | .__KBY:gunluk asit yukunun yetersiz
transferi atihmi

Metabolik asidoz — Artmis PTH

L 4 L 4
/ o l -
TS L 4
* *
* *

Fazla H nin kimyasal  Iosteoblast aktivitesi .. fosteoklast aktivitesi

tamponlanmasi . .
0‘ ”0
0’ 0’

’0
"Protein
Enerji
Malnutrisyonu

“0
Artmis protein
katabolizmasi

Brezina et al. NDT 2004



CJASN ePress. Published on May 1, 2008 as doi: 10.2215/CJN.05161107

Efficacy and Tolerability of Sevelamer Carbonate in
Hyperphosphatemic Patients Who Have Chronic Kidney
Disease and Are Not on Dialysis

Markus Ketteler,* Marianne Rix,’ Stanley Fan,# Nicholas Pritchard,® Ove Qes tergaard,"
Scott Chasan-Taber, Jeremy Heaton,1 Ajay Duggal,! and Philip A. Kalra**

Table 2. Lal::o@rator}r measurements over time®

) . er Change from b After Change from b
Laboratory (Serum) Baseline Day 56/ET Baseline to Day 56 /ET P Washout Day 56 to Day 70 P

Phosphorus (mg/dl; mean * SD) 62+08 48+10 -14£10 <0001 6513 17+ 11 <0.001
Calcdum-phosphorous product {mngdlz; F31x70 422+81 -104 £40 <0001 GKR7X112 138 +495 <(.001
mean * SD)
Total cholesterol (mg/dl; mean * SD)* 1732420 1372+ 364 =195 £ 17.1% <0.001 1655% 470 230+209%  <0.001
LDL cholesterol (mg/dl; mean * SD)* 1047 £336 697 £ 252 -319 = 18.1% <0.001 984%390 449 +349%  <0.001
HDL cholesterol (mg/dl; mean * SD) 477174 4B83x161 44 £15.3% 0139 472+158 -09+93% 0.440
Bicarbonate (mEq/L; mean * SD)* 166 + 3.6 182+37 1329 0005 18.0+36 -05%35 0.326
alcium (mg/dl) Sl Ik S0 ST <
iPTH (pg/ml; median}d 341 319 -39 362
25-hydroxyvitamin D (ng/ml; mean + SD)* 289+ 162  31.1+129 20+103 23137

“iPTH, intact parathyroid hormone.

"Wilcoxon signed rank test.

Results are based on intention-to-treat population (n = 46).
9Results are based on the safety set (1 = 49).




Lantanum Karbonat

marginal lanthanum
intake through
breathing and food

) IL ﬂ
L__'.:._,J | '.L

p.oc.
lanthanum

carbonate

Gastro-int. abs. of La

3 de§erllkll kGTYOﬂik, eser [ ' |not increased by citrate.
P binding not
elemen"' influenced by pH
- Gastm—intestinal
S emilimi cok diisiik (7. absorpion
GIS emilimi ¢ok diisi TS o il
elimination Kitineys not
Proteinlere ba§lanma > %99 1 involved
I:{:* in excretion

— »noincreased risk

780 safra %13 barsak duvari | for deposition

in ESRF
yoluyla atilir |
Faecal excretion

— | -

Doz:750-3000mg

Lanthanum

Persy et al. Seminars In Dialysis 19 (3) , 195-199



@ Lanthanum carbonate
(O Placebo
© All patients

Serum phosphate (mmol/l)

Washout
phase F——— Titration phase ———————+————— Double-blind phase ——

- 5

Weeks/visit

*P < 0.001 lanthanum carbonate vs placebo




Calcium x phosphate product (mmol?/I?)

@ Lanthanum carbonate
() Placebo

Ort:44.9+9.3mg?/dI?

[ [ [ [
End of End of Visit 6 Visit 7
washout ftitration

*P < 0.001 lanthanum carbonate vs placebo

I I
Visit8  Visit9

Al-Baaj, F. et al. Nephrol

. Dial. Transplant. 2005 20:775-782



PTH (ng/mL)

Serum calcium (mmol/L)

1000 —

T [] Placebo
800 — o . T [ Lanthanum carbonate
e Mean
600 —
400 —
[ J
200 — @ ® s
0 T I 1
Week 5 Week 7 Week 9
End of titration
3.0
@ Lanthanum carbonate
O Placebo
2.5 — %
2.0 =
0 1 I 1 1 1
5 6 7 8 9
Week/visit

Al-Baayj, F. et al. Nephrol. Dial. Transplant. 2005 20:775-782



Baslangic Calcium Carbonate

Baslanglc; Lanthanum Carbonate Son

Son

49
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Lantanum karbonat ve plasebo ile tedaviden
28 gun sonraki organ lantanum duzeyleri

ng/g dry

weight
160 -
140 -
120 -
100 -
80 -
60

40 T T
20 -

ng/g dry weight

0 -

La[-] La[+] La[-] Ad- La[+] Ad- La[-] Nx- La[+] Nx-
La[-] La[+] La[-] La[+] La[-] La[+] control  control CRF CRF CRF CRF
control control Ad-CRF Ad-CRF Nx-CRF Nx-CRF

ng/g dry weight

ng/g dry weight

La[-] La[+] La[-] Ad- La[+] Ad- La[-] Nx- La[+] Nx- — - '

control control CRF CRF CRF CRF La[-]

La[+] La[-] Ad- La[+] La[-] Nx- La[+]
control control CRF Ad-CRF CRF Nx-CRF

* = p<0.05 ,*** =p<0.01

Lacour et al, KI 2005



—&— Lanthanum carbonate
OoO— Calcium carbonate
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— @

5000 -
=
= 4000 -
=
@
=
=
=
= 3000 -
=
=
—
(]
_—
=
O
=
S 2000 -
o

1000
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O 12 24 36
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|Treatment ” Follow-up |

Spasovski, G. B. et al. Nephrol. Dial. Transplant. 2006 21:2217-2224;



Avantajlar

Dezavantajlari

-Givenli

-CaCO3 ile benzer P
kontroli saglar
_Kemik histomorfometrisinde Ve Toksisitesi bilinmiyor
diizelme -Vaskiiler kalsifikasyon
- Adinamik kemik hOSTO|I§In0 tUzerine etkileri
déniisime neden olmaz

-Doku birikimi?
-Uzun dénem yan etki

bilinmiyor'
-Asidoz (izerine olumiu
etkileri var



Marked suppression of secondary

hyperparathyroidism by intravenous administration of

1,25-dihydroxy-cholecalciferol in uremic patients.

E Slatopolsky, C Weerts, J Thielan, R Horst, H Harter and K J Martin
J. Clin. Invest. 74(6): 2136-2143 (1984). doi:10.1172/JCI111639.
Copyright © 1984, The American Society for Clinical Investigation

Research Article




Evre 5 kronik bobrek yetmezligi

hastalarinda
Plazma PTH > 300pg/ml ise

»PTH' nin kemikteki etkisini(yiksek
dongiili kemik hastaligi gibi) tersine

Nawxuiwﬁn.lﬂahon

dondiirmek igin,
»defektif mineralizasyonu tedavi .@Ql[m

Kidney Disease Outcomes Quality Initiative

etmek igin,

> Calcitriol veya
GUIDELINE 13.A.2

> Analoglarindan biri (paricalcitol,
doxercalciferol veya alfacalcidol)

kullaniimali



Vitamin D

1,25 dihidroksi vitamin D3 (calcitriol)

1 o hidroksi vitamin D3 (alfacalcidol)

1,25 dihidroksi 19 norvitamin D2 (19-norD2)(Paricalcitol)
1 o hidroksi vitamin D2 (Doxercalciferol)

1,25 dihidroksi-22-oxa vitamin D3 (22-oxacalcitriol, Maxacalcitol
OCT)

1,25 dihidroksi 26,27 hexafluorovitamin D3 (falecalcitriol)



Paricalcitol
(zemplar®) USA
Doxercalciferol AVRUPA

Oxacalcitriol

(oxarol ® )
Falecalcitriol Japonya

(Hornel® Fustan®)




Vitamin D, . Vitamin D,

Vitamin D, (ergokalsiferol)....1 a D,

Vitamin D, (kolekalsiferol)....1 o D,

Yan zincirdeki kucuk bir fark ile birbirlerinden ayrilirlar
Vitamin D,‘nin hayvanmodellerinde daha az toksik oldugu
gorulmus

Hayvan modellerinde dusuk dozlarda ayni etkiye sahipler
(kalsiyum absorbsiyonu, kalsiyum mobilizasyonu)

Farmakolojik dozlarda vitamin D, daha toksik

1 a D,’nin karacigerdeki 24 hidroksilasyonu toksik etkisini azaltir.

Frazao JM Am J Kidney Dis 2000



Farkli D vitaminlerinin molekuler yapisi

S,
OH OH

H OH H OH HO OH
1025 dihydroxyvitamin D3  1ahydroxyvitamin D3 1025 dihydroxy 19 nor vitamin D2
Calcitriol Alfacalcidol Paricalcitol
"h-. o
~ Fou
I I
| I
HO OH H OH
22-Oxacalcitriol 1ahydroxyvitamin D2  1a25 dihydroxy 26-27-F6 vitamin D3
Maxacalcitol Doxercalciferol Falecalcitriol

Brown A Nephrol Dial Transplant 2002



Farkli D vitaminlerinin molekuler yapisi

OH

i OH HO' OH H OH

1,25 dihydroxy 16-ene,23-yneD3 10(OH)-3-epi-D3 2MbisP



1,250, (OH),D, Calcitriol
1a(OH),D; Alfacalcidol

1, 25 (OH)2 vitamin D3
Sekonder hiperparatiroidizmin tedavisinde ilk
kullanilan vitamin D

PTH baskilayici etkisi belirgin

GIS’den kalsiyum ve fosfor absorbsiyonunu en fazla
arttiran vitamin D analogu

Kalsiyum tuzu iceren fosfor baglayicilari ile birlikte
vaskuler ve yumusak doku kalsifikasyon riskini
arttirir

Adinamik kemik hastaligi olugsum riski yuksek



22-Oxacalcitriol

Sadece japonya'da kullaniliyor (Oxarol®) (2000 yilindan beri)

Kalsitriole gére daha az kalsemik ve hiperfosfatemik.(doz
bagimh etki)

PTH baskilayici etkisi benzer

Vitamin D baglayici proteine afinitesi kalsitriole gore digik
(500kat)

Dolasimdaki yar: omri kisa
Enjeksiyondan kisa siire sonra hedef dokuda toplanir



22-Oxacalcitriol

- Bobreklerdeki 1ahidroksilazi inhibe
ederek endojen Calcitriol diizeylerini
disirdr

- Kemik ve barsaklardaki etkisi kisa
sireli

* Paratiroid gland hiicre nikleuslarinda
kalis silresi uzun bulunmus
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19 Nor D,

Paricalcitol

Hipokalsemik etkisi en gii¢li vitamin D analogu

Vitamin D reseptdrlerine olan afinitesi kalsitriolden 3 kat
daha azdir

Fosfatemik ve kalsemik etkisi kalsitriolden 10 kat daha azdir

Kemiklerden kalsiyum ve fosfor mobilizasyonu 10 kat daha
azdir

Hedef PTH degerlerine ulasma daha hizli
Kronik kullanimda intestinal vit D reseptér diizeylerini azaltir

OCT gibi 1ahidroksilazi inhibe ederek endojen Calcitriol
diizeylerini digdrir

Brown AJ Nephrol Dial Transplant 2002



19 Nor D,
Paricalcitol

» Calcitriol gibi paratiroid gland hiperplazisini azaltir
» Calcitriol tedavisine yanitsiz olanlarda da etkili

-+ Kemik biyiime gostergesi olan kollagen sentezini
arttirir

+ IV formu 1998'de, oral formu 2005'de onay
aldi.(Zemplar®)

Brown AJ Nephrol Dial Transplant 2002



enterosit

calcium transporter 1 (CaT1)
plasma membrane calcium ATPase-1(PMCA-1)

Kapiller

zolateral membran
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Parikalsitol ile aktiviteleri azalanlar;

Luminal membranda calcium transporter 1 (CaT1)

Sitozolde Calbindin

Enterosit bazolateral membraninda plasma membrane calcium ATPase-1(PMCA-1)

Brown AJ J Lab Clin Med May 2002



% Change from Baseline PTH
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J Am Soc Mephrol 9: 1427-1432, 1998

19-Nor-1-a-25-Dihydroxyvitamin D, (Paricalcitol) Safely and
Effectively Reduces the Levels of Intact Parathyroid Hormone
in Patients on Hemodialysis

Zejelsoj uajeq|y

KEVIN J. MARTIN,* ESTHER A. GONZALEZ,* MARY GELLENS,* L. LEE HAMM,"
HANNA ABBOUD.* and JILL LINDBERG?
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paricalcitriol placebo

p<0.05 vs tedavi oncesi

[1Tx once
B Tx sonra

Martin KJ et al JASN Aug 1998
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1a (OH) D,

Doxercalciferol

USA'de kullanimi onay alan 2. vit D analogu

Prohormon olup 1,25(0OH),D, .. 1,24(OH),D,'ye doniiserek etki
gosterir

1,24(OH),D, daha az kalsemik ve hiperfosfatemik

Kemik mobilizasyonu ve kalsiyum transportu calcitriol ile
benzer

Kronik kullanimda 1ahydroxy D3'den daha az toksik

Once oral formu (1999), sonra IV formu USA'da kullanim igin
onay almistir (Hectorol®)

Brown AJ Nephrol Dial Transplant 2002



Sekonder Hpt ve Intermittan Doxercalciferol
(1 a-Hydroxyvitamin D2) kullanimi

N=99 hasta
Acik etiketli, randomize plasebo kontrolli calisma
Orta-ciddi hiperparatiroidizmi olan diyaliz hastalari

100 100

U Plasebo
-] |
L | 80 80
o
)
=
_o. &0 | &0
°\ 1 1
Q .
N | a0 a0 Doxercalciferol
g Open Label » Randomized |

20 " ——f - - 20

o 4 a8 12 16 20 24

Time (weeks)

%91 .9 hastada %50 den fazla PTH azalmasi
7%79.8 hastada %70 den fazla PTH azalmasi
7%82.8 hastada hedef PTH diizeylerine ulagsma Frazao JM Am J Kidney Dis 2000
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Uremik rat aortasinin farkl ajanlarla tedavi sonrasi gorintiileri

Mizobuchi and Slatapolsky Kidney Int 2007
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Mean Serum PTH: First 3 Months of Injectable
Vitamin D Therapy
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0
Meonths after initiation of vitamin D
Tentori F et al. Fidney inf. 2006; 70{10):1858-1865




Falecalcitriol

Japonya'da kullanilan vit D analogu

Yan zincirinin oksidasyona dayanikliligi nedeniyle invivo
calcitriol’den daha yiiksek aktiviteye sahip

VDR'ne 3 kat daha az afinite gésterir
Calcitriolden daha hizli plazmadan temizlenir
Paratiroid glandlar, bébrek ve barsaklarda
23-hidroxi metaboliti uzun siireli olarak bulunur
Hedef doku metabolizmasi yavastir

Oral formulasyonu vardir (Hornel® Fustan®)

Komuro S Drug Metab Dispos 2003



Falecalcitriol vs Alfacalcidol

(pa/dl] (mg/d1)
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Akiba T AJKD 1998



[L8-"HIF -l 25(0H); VD,

th

45 h

T3.6X99

Small intestine

kRSN
102+ 13
6.1 £ 3.6
023 + 12,5
442 =053
4.02 + 0,58
277 +6.1

13X 7.0

IH5*x19
lag * |2
A7l = 116
2.29 * (.69
305+ 62

Lan * o
2.94 * 066
9.64 * ] .46
120 % 17
224 X055
1.9l =005
28.1 £ 9.2

[18-"H]le 25(0H), VI,

f h

Mh

42 h

Parathyroid gland

20.1 X215

7.72 +0.74

487 X045

Senim
Thyroid

Liver

Kidney

Skin

Humems bone
Small intestine

Hdox]l
I1Ex24
1.0 x57
153208
399 * |56
353052

833 X 0.95

670 * 0.56
3.33 2059
13629

541 062
131 £ 0.26

0705 = 0045

3.22 *0.56

286 051
1.74 £0.21
T84 * |68
367 2051
LI11 £0.El

0414 * 0053

1.93 012




Serum Ca, P, PTH duzeyleri ve CaxP

Vit.D sterolleriyle tedavide onerilen baslangi¢c dozlar
(her hemodiyalizde)

PTH Ca P CaxP Calcitriol Paricalcitol Doxercalciferol
(pg/ml) (mg/dl) | (mg/dl) (mg?/dI?) Mg Mg IV Mg
IV: 0.5-1.5 IV: 2
300-600 <95 <5.5 < 55 ORAL: 0.5-1.5 2.5-5 ORAL: 5
IV:1-3 IV: 2-4
600-1000 <95 <55 <55 ORAL: 1-4 6-10 ORAL: 5-10
IV: 3-5 IV: 4-8
> 1000 <10 <55 <55 ORAL: 3-7 10-15 ORAL: 10-20




Cinacalcet (kalsimimetik)

FDA onayi olmis tek kalsimimetik
Renal karsinomada da kullaniliyor

Paratiroid glandlardaki kalsiyum
reseptorlerinin(CaR) transmembran
domainine baglaniyor ve kalsiyuma

afinitesini arttiriyor.

Bulanti, kusma ve hipokalsemi en onemli

yan etkileri

Uzun donem mortalite, kemik yapi ve KV

olaylar uizerine etkinligine dair calisma yok

Brown et al, Nature 1993



Kalsimimetiklerin PTH-Kalsiyum iligkisi
Lzerine etkisi

qktivasyon =N ormal

® —Set-point
kaymasi

Serum PTH (% maksimum)
(== o))

40 -
Kalsimimetik
20 - ilaglar
0 1 | 1 1 1
1.00 1.10 1.20 1.30 1.40 1.50

Serum iyonize kalsiyum, mmol/L

Goodman WG et al. Kidney Int. 1996;50:1834-1844.



ejsey 9,

70 %64

60 -

50

40

plasebo

250 pg/ml altinda PTH % 30 uizeri PTH azalmasi

Cinacalcet N= 371 Serum kalsiyumu %6.8
Plasebo N=370 Serum fosforu %8.4
26 haftalik takip CaxP product %14.6 azalma gosterdi

Block et al. NEJM 2004
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Titration

8.50 7 Phase ** .

8,00

7,50

7,00

SerumP (ngd)

6,00

5,50

5,00

Maintenance
Phase **

Extension
Phase **

— Renagel *
Ca-salts *
— Lanthanum **

*TTG: Chertow GM. Kl 2002
** Hutchison WCN 03. Berlin




Serum phosphorus, mg/dL
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The Calcium Acetate Renagel Evaluation-2 (CARE-2) Study

b.ay 12.ay

[ Kalsiyum asetat n:103 hd hastasi
- Sevelamer HCL n:100 hd hastasi
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