
DŜœƳƛǒǘŜƴ DǸƴǸƳǸȊŜ 

9ǊƛǘǊƻǇƻŜȊƛ ¦ȅŀǊƤŎƤ !ƧŀƴƭŀǊ

5ƻœΦ 5ǊΦ ¸ŀƪǳǇ 9ƪƳŜƪœƛ

DǸǾŜƴ IŀǎǘŀƴŜǎƛ bŜŦǊƻƭƻƧƛ YƭƛƴƛƐƛ



Renal anemi

Serum kreatinin Ó 2mg/dl veya GFR<60ml/dk

Normokrom, normositer

KDOQI 2006/2007
Hb<12 g/dl  Kadēn

Hb<13.5g/dl  Erkek

ERBP 2008
Hb<12 g/dl  Kadēn

Hb<13.5 g/dl Erkek



KBH- Anemi
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KBH-Anemi

5ƛȅŀƭƛȊŜ ōŀǒƭŀȅŀƴ ƘŀǎǘŀƭŀǊƤƴ 
҈рлΩǎƛƴŘŜƴ ŦŀȊƭŀǎƤƴŘŀ 
ƘŜƳƻƎƭƻōƛƴ ŘǸȊŜȅƛ млƎκŘƭΩƴƛƴ 
ŀƭǘƤƴŘŀŘƤǊΦ

USRDS  2011



Anemi

ÅEritropoetin eksikliĵi

ÅDemir eksikliĵi

ÅEritropoez baskēlanmasē

ÅĶnflamasyon

ÅOksidatif stres

ÅKan kaybē

ÅMalignite 

ÅAl¿minyum

ÅMaln¿trisyon

ÅVitamin eksikliĵi

ÅHiperparatiroidi

ÅHemoliz

ÅHemoglobinopatiler

ÅKan kaybē

ÅYetersiz diyaliz



Hematokrit-EPO

ÅNon-«ǊŜƳƛƪ

Htc %40 10-30mU/ml

Htc %30-35 100mU/ml

Htc <%20 1000mU/ml

Å«ǊŜƳƛƪ

Htc %20-23 20-25mU/ml



ANEMĶ

Sol ventrik¿l hipertrofisi

Kardiyak output artēĸē

Seks¿el fonksiyonun azalmasē

Entelekt¿el performansēn azalmasē

Biliĸsel ve mental iĸlevlerin 

bozulmasē

Dokulara oksijen sunumunun 

azalmasē

Geliĸme geriliĵi

Ķmmunitenin bozulmasē

Menstruasyon bozukluklarē

Angina pektoris

Kalp yetmezliĵi

ARTMIķ MORBĶDĶTE VE MORTALĶTE



Anemi ςMortalite (DOOPS)

Locatelli F, et al.  AJKD 44(5) (suppl 2), 27-33, 2004



Anemi ςmortalite ve morbidite 
(Medicare)

Li S, et al. Int Urol Nephrol .37(2), 395-402-33, 2005



Eritropoetin

ÅPeritubuler fibroblastlarda 
ǸǊŜǘƛƭƛǊΦ

Åп ƪŀǊōƻƴƘƛŘǊŀǘ ȊƛƴŎƛǊƛ ƛœŜǊƛǊΦ 
165 aminoasitli glikoprotein 
ȅŀǇƤǎƤƴŘŀ ōƛǊ ƳŀŘŘŜŘƛǊΦ

ÅAnti-apoptotik ve 
ǎƛǘƻǇǊƻǘŜƪǘƛŦ  ǀȊŜƭƭƛƪƭŜǊƛ 
ǾŀǊŘƤǊΦ



rHuEPO

9th ǊŜǎŜǇǘǀǊ9th ǊŜǎŜǇǘǀǊ

Elliot S, et al. Blood  89:493-502, 1997. 



Rossert J. et al. NDT. 20: 1025-1028, 2005.



Artan EPO ςR  dansitesi Azalan EPO - R dansitesi

9th ōŀƐƤƳƭƤ9th ōŀƐƤƳǎƤȊ

Hoffman R . Hematology: Basic Principles and Practice,  276-288, 2005.

EPO-Eritropoez





K/DOQI 2006/2007 ERBP 2008

Hedef Hg (g/dl)
11-12

Ҕмо ǀƴŜǊƛƭƳƛȅƻǊ
11-12

Ҕмо ǀƴŜǊƛƭƳƛȅƻǊ

TSAT (%) җ нл җ нл

Ferritin (ng/ml)
Ҕмлл I5 ŘƤǒƤ

>200 HD               
Ҕмлл I5 ŘƤǒƤ

>200 HD

IŜƳƻƎƭƻōƛƴ ŘǸȊŜȅƛ ммƎκŘƭΩƴƛƴ ŀƭǘƤƴŘŀ ƻƭŀƴ ǾŜ ŘƛƐŜǊ ŀƴŜƳƛ  ƴŜŘŜƴƭŜǊƛ 
ŘƤǒƭŀƴŀƴ ǘǸƳ ƪǊƻƴƛƪ ōǀōǊŜƪ ƘŀǎǘŀƭŀǊƤƴŀ 9{! ǘŜŘŀǾƛǎƛ ōŀǒƭŀƴƳŀƭƤŘƤǊΦ





9{!Ω ƴƤƴ ȅŀǊŀǊƭŀǊƤ

¸ŀǒŀƳ ƪŀƭƛǘŜǎƛ

¸ŀǒŀƳ ǎǸǊŜǎƛ

.ǀōǊŜƪ ȅŜǘƳŜȊƭƛƐƛƴƛƴ ǇǊƻƎǊŜǎȅƻƴǳ

Kardiyak koruma

Furulan H et. al. NDT 18(2): 353-361, 2003.
ProvenzanoR et. al. Cli Nephrol 61(6):392-405, 2004.

Regidor DL et. al. JASN 17(4): 1181-91, 2006.
ProvenzanoR et. al. Cli Nephrol 61(6):392-405, 2004.

NKF KDOQI, 2007. 61(6):392-плрΣ нллпΦ Ψ9{!ΩƤƴ Y.I 
ǇǊƻƎǊŜǎȅƻƴǳƴŀ ȅǀƴŜƭƛƪ ǇƻǘŀƴǎƛȅŜƭ ȅŀǊŀǊƭŀǊƤ  ƎǀȊ ǀƴǸƴŜ 
ŀƭƤƴŀǊŀƪ ȅŀǇƤƭŀƴ ŀƎǊŜǎƛŦ IƎ ŘǸȊŜȅ ƘŜŘŜŦƛƴƛƴ ŘƛȅŀƭƛȊŜ 
ōŀǒƭŀƳŀ ƻǊŀƴƤƴ ŀǊǘƤǊŘƤƐƤ ƎǀȊƭŜƳƭŜƴƳƛǒǘƛǊΦΩ

Frank H et. al. Kidney Int  66(2): 832-40, 2004.
Ayus JC et. al. Cli Kidney Int  68(2): 788-95, 2005.
Silverberg DS et al. NDT 18(1): 141-145, 2003.



TŘŜŀƭ 9{!

ÅEtkili

ÅDǸǾŜƴƛƭƛǊ

Å9ǎƴŜƪ ŀƭƤƳ ȅƻƭǳ

Å¦Ȋǳƴ Ŝǘƪƛ ǎǸǊŜƭƛ

ÅUcuz



ESA

tǊƻǘŜƛƴ ȅŀǇƤƭƤ 9{!ΩƭŀǊ
ÅEpoetin (alfa, beta, delta, omega)

ÅBiyobenzer EPO

ÅDarbepoetin alfa

ÅCERA

ÅSEP (sentetik eritropoez 
proteinleri)

Å9th ŦǸȊȅƻƴ ǇǊƻǘŜƛƴƭŜǊƛ

EPO-EPO

GM-GSF-EPO

Fc-EPO

CTNO 528

YǸœǸƪ ƳƻƭŜƪǸƭƭǸ 9{!ΩƭŀǊ
Å tŜǇǘƛŘ ȅŀǇƤƭƤ όƘŜƳŀǘƛŘύ

Å tŜǇǘƛŘ ȅŀǇƤƭƤ ƻƭƳŀȅŀƴ

5ƛƐŜǊ 9{!ΩƭŀǊ 
Å HIF stabilize ediciler

Å D!¢! ƛƴƘƛōƛǘǀǊƭŜǊƛ

Å IŜƳƻǇƻŜǘƛƪ ƘǸŎǊŜ ŦƻǎŦŀǘŀȊ 
ƛƴƘƛōƛǘǀǊƭŜǊƛ

Å EPO gen tedavisi



tǊƻǘŜƛƴ ȅŀǇƤƭƤ 9{!ΩƭŀǊ



Epoetin (alfa, beta, delta, omega, zeta) 

Aminoasit dizilimleri doĵal EPO ve birbirleri ile aynēdēr. Tek fark 

glikozilasyon kalēplarēndadēr.

Ķlk ºrneĵi olan EPO alfa 1989 yēlēnda FDA tarafēndan onaylanmēĸtēr.

Yarē ºm¿r: Ķ.V          4-11 st      S.C          19-25 st

Subkutan uygulamada doz ihtiyacē daha azdēr (%30).



Darbepoetin alfa

9th ƳƻƭŜƪǸƭǸƴǸƴ ƪŀǊōƻƴƘƛŘǊŀǘ ȊƛƴŎƛǊƭŜǊƛƴŜ Ŝƪ ǎƛŀƭƛƪ ŀǎƛǘ ǘǸǊŜǾƭŜǊƛƴƛƴ 
ŜƪƭŜƴƳŜǎƛ ƛƭŜ  ƻƭǳǒǘǳǊǳƭƳǳǒǘǳǊΦ

IƛǇŜǊƎƭƛƪƻƭƛȊŜ 9th ƳƻƭŜƪǸƭǸƴǸƴ ƳŜǘŀōƻƭƛƪ ǎǘŀōƛƭƛǘŜǎƛ ŘŀƘŀ ȅǸƪǎŜƪǘƛǊΦ

5ŀǊōŜǇƻŜǘƛƴ ŀƭŦŀ нллн ȅƤƭƤƴŘŀ C5! ǘŀǊŀŦƤƴŘŀƴ ƻƴŀȅƭŀƴƳƤǒǘƤǊΦ

¸ŀǊƤ ǀƳǸǊΥ TΦ±          нр ǎǘ      {Φ/           пу-69 st

{Φ/  ǾŜȅŀ  TΦ± ǳȅƎǳƭŀƳŀŘŀ ŘƻȊ ƛƘǘƛȅŀŎƤ ōŜƴȊŜǊŘƛǊΦ



/9w! όǎǸǊŜƪƭƛ ŜǊƛǘǊƻǇƻŜǘƛƴ ǊŜǎŜǇǘǀǊ ŀƪǘƛǾŀǘǀǊύ
(metoksi polietilen glikol-epoetin beta)

9ǇƻŜǘƛƴ ōŜǘŀ ƳƻƭŜƪǸƭǸƴŜ ǇƻƭƛŜǘƛƭŜƴ Ǝƭƛƪƻƭ ǇƻƭƛƳŜǊƛƴƛƴ ŜƪƭŜƴƳŜǎƛ ƛƭŜ 
ƻƭǳǒǘǳǊǳƭƳǳǒǘǳǊΦ  

¸ǸƪǎŜƪ ƳŜǘŀōƻƭƛƪ ǎǘŀōƛƭƛǘŜ ƴŜŘŜƴƛ ƛƭŜ 9th ǊŜǎŜǇǘǀǊƭŜǊƛƴƛƴ ǎǸǊŜƪƭƛ 
ǳȅŀǊƤƭƳŀǎƤ ǎǀȊ ƪƻƴǳǎǳŘǳǊΦ

/9w! нллт ȅƤƭƤƴŘŀ C5! ǘŀǊŀŦƤƴŘŀƴ ƻƴŀȅƭŀƴƳƤǒǘƤǊΦ

¸ŀǊƤ ǀƳǸǊΥ TΦ±   ǾŜȅŀ {Φ/ ŀȅƴƤ               мол ǎǘΦ



5ƛƐŜǊ ǇǊƻǘŜƛƴ ȅŀǇƤƭƤ 9{! ǘǸǊŜǾƭŜǊƛ

AMG 144

Å5ŀǊōŜǇƻŜǘƛƴ ŀƭŦŀƴƤƴ 
ƘƛǇŜǊƎƭƛƪƻƭƛȊŜ ǘǸǊŜǾƛŘƛǊΦ

Å9th ǊŜǎŜǇǘǀǊ ŀŦƛƴƛǘŜǎƛ œƻƪ 
ŘǸǒǸƪǘǸǊΦ

SEP

(sentetik eritropoez proteini)

ÅYƻǾŀƭŜƴǘ ōŀƐƤ ƛƭŜ ōƛǊōƛǊƛƴŜ 
ōŀƐƭƤ ƛƪƛ ǇƻƭƛƳŜǊŘŜƴ ƻƭǳǒǳǊΦ

Å9th ǊŜǎŜǇǘǀǊ ŀƪǘƛǾŀǎȅƻƴǳ 
(Darbepoetin  alfa, CERA).

Å9ǘƪƛ ǎǸǊŜǎƛ ǳȊǳƴŘǳǊ ǾŜ 
ǇƻƭƛƳŜǊƭŜǊƛƴ ǎŀȅƤǎƤƴŀ ƎǀǊŜ 
ŘŜƐƛǒƪŜƴƭƛƪ ƎǀǎǘŜǊƛǊΦ

Kochendoerfer GG, et al. Sci. 299: 884-887, 2003. 



9th ŦǸȊȅƻƴ ǇǊƻǘŜƛƴƭŜǊƛ

9thΩƴǳƴ ƪŀǊōƻƪǎƛ ǳŎǳƴŘŀ Ŝƪ ǇŜǇǘƛŘ ƛœŜǊƛǊΦ

EPO-EPO

Blood 97:3776-3782, 2001



GM-CSF-EPO

Å GM-CSF: Erken eritropoez 
ƘŜŘŜŦƭŜƴƳƛǒǘƛǊΦ

Å Anti-9th ŀƴǘƛƪƻǊ ƻƭǳǒǳƳǳ ǾŜ ŎƛŘŘƛ 
ŀƴŜƳƛ ƎŜƭƛǒƛƳƛΦ

Coscarella A , et al.  Mol Biotech. 10: 115-122, 1998

Fc-EPO

Å LƎD ƴƛƴ CŎ ŦǊŀƎƳŀƴƤ 9th 
ƳƻƭŜƪǸƭǸƴǸƴ ŜƴŘƻǎǘƻȊǳƴǳ 
engelleyerek metabolik stabilite 
ǎŀƐƭŀǊΦ

Å TƴƘŀƭŜǊ ƪǳƭƭŀƴƤƳƤ Υ CŀȊ м 
ŀǒŀƳŀǎƤƴŘŀΦ

Dumont JA, et al. J Aerosol Med.18:294-303, 2005.

CTNO 528

Å EPO-mimetik antikor

Å CŀȊ м œŀƭƤǒƳŀǎƤΥ

T± ǳȅƎǳƭŀƳŀ ƛƭŜ ннΦƎǸƴŘŜ 
ƳŀƪǎƛƳǳƳ IƎ ŘǸȊŜȅƛ

Å Anti-9th ŀƴǘƛƪƻǊǳ ƻƭǳǒǳƳǳ ȅƻƪ

Blood 106:146b,  2005.



YǸœǸƪ ƳƻƭŜƪǸƭƭǸ 9{!

tǊƻǘŜƛƴ ȅŀǇƤǎƤƴŘŀ ƻƭŀƴ
(Hematide: Peginesatide) 

tǊƻǘŜƛƴ ȅŀǇƤǎƤƴŘŀ ƻƭƳŀȅŀƴ 



Hematide: Peginesatide

Å ¸ŀǊƤ ǀƳǊǸΥ сл-70 st

όT± ǾŜȅŀ {/ύ

Å !ȅƭƤƪ ŘƻȊ

Å Faz II: Doz:0.025-0.05 mg/kg 
όŀȅƭƤƪΣ  {/κT±ύ

Macdougall IC et al. Clin J An Soc    Nephrol. 

6:2579-86, 2011. 

Å Faz III: Devam ediyor.

AVANTAJLARI

Å hŘŀ ƤǎƤǎƤƴŘŀ ǎǘŀōƛƭ

Å 5ǸǒǸƪ ǸǊŜǘƛƳ ƳŀƭƛȅŜǘƛ ό ƘǸŎǊŜ 
ƪǸƭǘǸǊǸ ǾŜ ƎŜƴŜǘƛƪ ƳǸƘŜƴŘƛǎƭƛƪ 
teknikleri istemiyor ).

Å !ƴǘƛƪƻǊ ƻƭǳǒǳƳǳ ƴŀŘƛǊŜƴ ƎǀǊǸƭǸǊ 
ǾŜ 9th ƛƭŜ œŀǇǊŀȊ ǊŜŀƪǎƛȅƻƴ 
ƎǀǎǘŜǊƳŜȊ όtw/! ƛœƛƴ ǀƴŜƳƭƛύΦ

Macdougall  IC et al. NEJM. 361: 1848-55, 2009. 

¸ŀǇƤǎŀƭ ƻƭŀǊŀƪ  ŜǊƛǘǊƻǇƻŜǘƛƴŜ ōŜƴȊŜƳŜȅŜƴ ŀƴŎŀƪ 9th ǊŜǎŜǇǘǀǊƭŜǊƛƴƛ  
ǳȅŀǊŀōƛƭŜƴ Σ ǎŜƴǘŜǘƛƪ ǇǊƻǘŜƛƴ ȅŀǇƤƭƤ  ōƛǊ ƳŀŘŘŜŘƛǊΥ EPO-mimetik peptid



YǸœǸƪ ƳƻƭŜƪǸƭƭǸ 9{!
tǊƻǘŜƛƴ ȅŀǇƤǎƤƴŘŀ ƻƭƳŀȅŀƴ

DŜƭŜŎŜƪǘŜ ƻǊŀƭ ŀƪǘƛŦ 9{! ǸǊŜǘƛƳƛƴƛƴ ǀƴŎǸǎǸ ƻƭŀōƛƭƛǊΦ

Proc Natl  Acad Sci  96: 12156-12161, 1999.



9ǊƛǘǊƻǇƻŜȊ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭŜŎŜƪ ŘƛƐŜǊ 9{! ǘǸǊƭŜǊƛ

ÅProlil hidroksilaz inhibisyonu (HIF stabilizerleri).

ÅD!¢! ƛƴƘƛōƛǘǀǊƭŜǊƛ

ÅIŜƳƻǇƻŜǘƛƪ ƘǸŎǊŜ ŦƻǎŦŀǘŀȊ ƛƴƘƛōƛǘǀǊƭŜǊƛ

ÅEPO gen tedavisi



HIF

J Cell  Sci. Aug 1; 111: 3041-3049, 2003



Prolil hidroksilaz inhibisyonu 
(HIF stabilizerleri).

HIF alfa prolil hidroksilaz
HIF asparagynil hidroksilaz

HIF inaktivasyonu

Epo gen ekspresyon inhibisyonu

Oksijen
Demir

2-oxoglutarate



FG-2216
(HIF stabilizeri)

Avantaj

ÅhǊŀƭ ƪǳƭƭŀƴƤƳ όŦŀȊ LLύ

Å5ŜƳƛǊ ōƛȅƻȅŀǊŀƭŀƴƤƳƤƴŘŀ 
ŀǊǘƤǒΦ

Wiecek A. NDT 20 (s5):195, 2005

Dezavantaj

Å¢ǸƳǀǊ ōǸȅǸƳŜǎƛ ό±9DCύΦ

ÅFatal Hepatik nekroz

Maxwell P. JASN 14:2712-22, 2003.

Astellas Pharma Inc  Mayi 2007.



GATA inhibisyonu

GATA-2 EPO mRNA ekspresyon 

K-ммтлсΥ D!¢! ƛƴƘƛōƛǘǀǊǸΦ IŀȅǾŀƴ œŀƭƤǒƳŀƭŀǊƤƴŘŀ ƻǊŀƭ ŀƭƤƳƤ IƎ 
ŘǸȊŜȅƛƴƛ ŀǊǘǘƤǊƳƤǒǘƤǊΦ 

Nakano Y et al. Blood. 104: 4300-4307, 2004



IŜƳƻǇƻŜǘƛƪ ƘǸŎǊŜ ŦƻǎŦŀǘŀȊ ƛƴƘƛōƛǎȅƻƴǳ

SHP-1: Tirozin fosfataz



Å EPO ya yanētē az olan diyaliz hastalarēnda SHP-1d¿zeyi y¿ksek bulunmuĸtur.

Å SHP-1 inhibitºrleri in-vitro eritroid proliferasyona neden olmuĸtur

Akagi et.al.J ASN 15:3215-3224, 2004



EPO gen tedavisi
ÅDŜƴ ŜƭŜƪǘǊƻǘǊŀƴǎŦŜǊƛ ό 5b! Řŀƴ ŀǊƤƴŘƤǊƤƭƳƤǒ 9th ƎŜƴ 

transferi).

Å!ŘŜƴƻǾƛǊǸǎ ǘǊŀƴǎŦŜƪǎƛȅƻƴǳ

ÅYapay insan kromozomu

Å9Ȅ ǾƛǾƻ ƳŀƴǸǇƭŜ ŜŘƛƭƳƛǒ ƻǘƻƭƻƎ ǾŜȅŀ ŀƭƭƻƧŜƴƛƪ ƘǸŎǊŜ 
nakli

Fattori E et. al. El J Gene Med 7: 228-236, 2005

Rivera VM et. al. Blood 105:1424-1430, 2005

Kakeda M.et. al. Gene Ther 12: 852-856, 2005 

Scwenter F et. al. Hum Gene Ther 15: 669-80, 2004
Lippin Y. Et. al. Blood 106: 2280-86, 2002



EPO gen tedavisi

9Ǉƻ ƎŜƴ ǘŜŘŀǾƛǎƛ ƳŀǎǳƳ ōƛǊ ȅǀƴǘŜƳ ƻƭƳŀȅŀōƛƭƛǊ!!!

9th ƎŜƴ ǘŜŘŀǾƛǎƛƴŘŜ ǘŜƳŜƭ ŀƳŀœ ŘǸǒǸƪ ŀƴŎŀƪ ǎǸǊŜƪƭƛ ōƛǊ 9th 
ŘǸȊŜȅƛ ǎŀƐƭŀƳŀƪǘƤǊΦ

¢ǊŀƴǎŦŜǊ ŜŘƛƭŜƴ ƎŜƴƛƴ ƻƴƪƻƧŜƴƛƪ ƻƭƳŀŘƤƐƤƴŀ ŘŀƛǊ ƎǸǾŜƴŎŜ ƛƘǘƛȅŀŎƤ

¢ǊŀƴǎŦŜǊ ŜŘƛƭŜƴ ƎŜƴƛƴ ŀƪǘƛǾƛǘŜǎƛƴƛƴ Ƴǳǘƭŀƪ ƪƻƴǘǊƻƭǸ

¢ǊŀƴǎƎŜƴƛƴ . ƘǸŎǊŜ ƪƭƻƴǳƴŘŀƴ ǎŀƭƤƴƤƳƤ ǎƤǊŀǎƤƴŘŀ ƎŜƭƛǒŜƴ ŀƴǘƛƧŜƴƛƪ 
ǳȅŀǊƤΦ



ESA tedavi ilkeleri

.ŀǒƭŀƴƎƤœ ŘƻȊǳ ǾŜ ŘƻȊ ŀȅŀǊƭŀƳŀǎƤ ƘŀǎǘŀƴƤƴ IƎ ŘǸȊŜȅƛƴŜΣ ƘŜŘŜŦ IƎ ŘǸȊŜȅƛƴŜΣ 
ǘŜŘŀǾƛȅŜ ȅŀƴƤǘŀ ǾŜ ƘŀǎǘŀƴƤƴ ƪƭƛƴƛƪ ǀȊŜƭƭƛƪƭŜǊƛƴŜ ƎǀǊŜ  ōŜƭƛǊƭŜƴƳŜƭƛŘƛǊΦ

IƎ ŘǸȊŜȅƛƴŘŜ ŀǊǘƤǒ ŀȊ ƻƭŘǳƐǳƴŘŀ 9{! ŘƻȊǳ  ҈нр ŀǊǘǘƤǊƤƭƳŀƭƤΣ ŦŀȊƭŀ ƻƭŘǳƐǳƴŘŀ 
ŀȅƴƤ ŘǸȊŜȅŘŜ ŀȊŀƭǘƤƭƳŀƭƤŘƤǊΦ 

IŜŘŜŦ IƎ ŘǸȊŜȅƛ ŀǒƤƭŘƤƐƤƴŘŀ ƛƭŀœ ƪŜǎƛƭƳŜƳŜƭƛΣ ŘƻȊ  ŀȊŀƭǘƤƭƳŀƭƤŘƤǊΦ 

TŘŜŀƭ IƎ ŘǸȊŜȅƛ ŀǊǘƤǒƤ ŀȅŘŀ м-н ƎκŘƭ ŀǊŀǎƤŘƤǊΦ 

Tƭŀœ ŘƻȊǳ



ESA tedavi ilkeleri

.ŀǒƭŀƴƎƤœ TŘŀƳŜ

EPO h 3 / hafta 3 / hafta

EPO ̡ 3 / hafta 1 / hafta veya 2 / hafta

Darbepoetin h 1 / hafta 1 / 2-4 hafta

CERA 2 / ay 1 / ay

{ŜœƛƭŜƴ ƛƭŀŎƤƴ ǘƛǇƛƴŜΣ Y.I ŜǾǊŜǎƛƴŜΣ ǘŜŘŀǾƛ ǒŜƪƭƛƴŜΣ Ŝǘƪƛƴƭƛƪ ǾŜ ƳŀƭƛȅŜǘ 
ŘǳǊǳƳǳƴŀ ƎǀǊŜ ōŜƭƛǊƭŜƴƳŜƭƛŘƛǊΦ DŜƴŜƭ ŀƴƭŀƳŘŀ Ŝƴ ǳȅƎǳƴ ȅŀƪƭŀǒƤƳ ǎǳōƪǳǘŀƴ 
ǳȅƎǳƭŀƳŀŘƤǊΦ

Uygulama yolu

¦ȅƎǳƭŀƳŀ ǎƤƪƭƤƐƤ



.ŀǒƭŀƴƎƤœ 
( Hb < 10g/dl )

TŘŀƳŜ
( Hb:11-12g/dl)

EPO alfa, beta, zeta 50-150 IU/kg/hf 25-75 IU/kg/hf

Darbepoetin  alfa 0.25-0.75 mcg/kg/hf 0.13-0.35 mcg/kg/hf

CERA 0.4-0.94 mcg/kg  (2/ay) 0.8-1.88 mcg/kg  (1/ay)

ESA-SUT 2011



FDA-9{! ƪǳƭƭŀƴƤƳƤƴŀ ƛƭƛǒƪƛƴ ȅŜƴƛ ǀƴŜǊƛƭŜǊ
Haziran 2011

5ƛȅŀƭƛȊŜ ƎƛǊƳŜȅŜƴ ƪǊƻƴƛƪ ōǀōǊŜƪ ƘŀǎǘŀƭŀǊƤ

5ƛȅŀƭƛȊ ǘŜŘŀǾƛǎƛ ƎǀǊŜƴ ƪǊƻƴƛƪ ōǀōǊŜƪ ƘŀǎǘŀƭŀǊƤ

Å9{! ǘŜŘŀǾƛǎƛ IƎ ŘŜƐŜǊƛ млƎκŘƭ ŘǸȊŜȅƛƴƛƴ ŀƭǘƤƴŀ  ƛƴŘƛƐƛ ȊŀƳŀƴ ŘǸǒǸƴǸƭƳŜƭƛŘƛǊΦ
ÅIƎ ŘŜƐŜǊƛ млƎκŘƭ ŘǸȊŜȅƛƴƛƴ ǸȊŜǊƛƴŜ œƤƪŀǊǎŀ 9{! ǘŜŘŀǾƛǎƛ ŀȊŀƭǘƤƭƳŀƭƤ ǾŜȅŀ 
kesilmelidir.

Å9{! ǘŜŘŀǾƛǎƛ IƎ ŘŜƐŜǊƛ млƎκŘƭ ŘǸȊŜȅƛƴƛƴ ŀƭǘƤƴŀ  ƛƴŘƛƐƛ ȊŀƳŀƴ ōŀǒƭŀƴƳŀƭƤŘƤǊΦ
ÅIƎ ŘŜƐŜǊƛ ммƎκŘƭ ŘǸȊŜȅƛƴŜ ǳƭŀǒƤǊǎŀ ǾŜȅŀ ƎŜœŜǊǎŜ 9{! ǘŜŘŀǾƛǎƛ ŀȊŀƭǘƤƭƳŀƭƤ ǾŜȅŀ 
kesilmelidir.



ESA tedavisi ve sorunlar



ESA-Yan etki

ÅHipertansiyon

ÅGrip benzeri semptomlar

Å.ŀǒ ŀƐǊƤǎƤ

ÅSaf eritroid aplazi

ÅThromboemboli



ESA- Hipertansiyon

ÅYŀƴ ǾƻƭǸƳǸƴǸƴ ŀǊǘƤǒƤ
ÅYŀƴ ǾƛȊƪƻǎƛǘŜǎƛƴŘŜ ŀǊǘƤǒΦ
ÅIƛǇƻƪǎƛȅŜ ōŀƐƭƤ ǾŀȊƻŘƛƭŀǘŀǎȅƻƴǳƴ ŘǸȊŜƭƳŜǎƛ
Å5ƛǊŜƪ ǾŀȊƻƪƻƴǎǘǊǸƪǘǀǊ Ŝǘƪƛ

9{! ǘŜŘŀǾƛǎƛƴŜ ȅŜƴƛ ōŀǒƭŀȅŀƴ όƛƭƪ фл ƎǸƴύ ǾŜ ƘŜƳŀǘƻƪǊƛǘ ŘǸȊŜȅƭŜǊƛ    
ƘƤȊƭƤ ȅǸƪǎŜƭŜƴ ƘŜƳƻŘƛȅŀƭƛȊ ƘŀǎǘŀƭŀǊƤƴŘŀ ŘŀƘŀ ŦŀȊƭŀ ƎǀǊǸƭǸǊΦ

9{! ǘŜŘŀǾƛǎƛƴƛƴ ōŀǒƭŀƴƎƤœ ŘǀƴŜƳƭŜǊƛƴŘŜ ƪŀƴ ōŀǎƤƴŎƤ ȅŀƪƤƴ ǘŀƪƛǇ 
edilmelidir.

¸ǸƪǎŜƪ ƘŜƳƻƎƭƻōƛƴ ƘŜŘŜŦƭŜǊƛ ǾŜ ōǳƴŀ ōŀƐƭƤ 9{! ǳȅƎǳƭŀƳŀƭŀǊƤ Ǌƛǎƪ 
ŦŀƪǘǀǊǸ ƻƭŀōƛƭƛǊ ό mǊƴΥ/w9!¢9ύΦ



ESA- PRCA

Å !ƴƛ ƎŜƭƛǒŜƴ ŘŜǊƛƴ ŀƴŜƳƛΦ

Å wŜǘƛƪǸƭƻǎƛǘ ǎŀȅƤǎƤƴŘŀ ǾŜ ƪŜƳƛƪ 
ƛƭƛƐƛ ŜǊƛǘǊƻƛŘ ǀƴŎǸ ƘǸŎǊŜƭŜǊŘŜ 
azalma

Å 9ƴŘƻƧŜƴ ǾŜ ŜƪǎƻƧŜƴ 9thΩȅŀ ƪŀǊǒƤ 
anti-9th ŀƴǘƛƪƻǊ ǾŀǊƭƤƐƤ

Å CŀǊƪƭƤ 9{! ǘǸǊƭŜǊƛ

Epo h Υ нллΩŘŜƴ ŦŀȊƭŀ ƻƭƎǳ

Epo ̡ :  11 olgu

Darbepoetin h : 2 olgu

Å Subkutan uygulama

Å tƭŀǎǘƛƪ ŜƴƧŜƪǘǀǊ ǘƤǇŀǎƤ

Å tƻƭƛǎƻǊōŀǘ ƪǳƭƭŀƴƤƳƤ

Å Polisorbat-Ǉƭŀǎǘƛƪ ŜǘƪƛƭŜǒƛƳƛ

Å «ǊŜǘƛƳ ǎƤǊŀǎƤƴŘŀ ǇǊƻǘŜƛƴ ȅŀǇƤƴƤƴ 
ōƻȊǳƭƳŀǎƤ

Å {ƻƐǳƪ ȊƛƴŎƛǊƛƴŘŜ ŀƪǎŀƳŀ

Å tƭŀǎǘƛƪ ǘƤǇŀƴƤƴ ǘŜŦƭƻƴƭŀ 
ƪŀǇƭŀƴƳŀǎƤ

Å I[! ƛƭŜ 9{! ŀǊŀǎƤƴŘŀƪƛ ǎǇŜǎƛŦƛƪ 
ŜǘƪƛƭŜǒƳŜ



ESA-ŘŜƳƛǊ ŜƪǎƛƪƭƛƐƛ

!Ǌǘŀƴ ŜǊƛǘǊƻǇƻŜȊ ǾŜ ŘŜƳƛǊ ƛƘǘƛȅŀŎƤƴŀ ŘŜƳƛǊ ŘŜǇƻƭŀǊƤƴƤƴ ȅŜǘŜǊǎƛȊ 
ƪŀƭƳŀǎƤ ƴŜŘŜƴ ƛƭŜ ƎǀǊǸƭǸǊΦ

5ŜƳƛǊ ŘŜǇƻƭŀǊƤ ȅŜǘŜǊƭƛ ŘǸȊŜȅŘŜ ƻƭǎŀ ōƛƭŜ ƎǀǊǸƭŜōƛƭƛǊΦ

¸ŜǘŜǊƭƛ ŘŜƳƛǊ ŘŜǇƻǎǳƴŀ ǊŀƐƳŜƴ 9{! ǘŜŘŀǾƛǎƛƴŜ ōŀǒƭŀƴŀƴ ƘŀǎǘŀƭŀǊŘŀ 
ŘŜƳƛǊ  ŘŜǎǘŜƐƛ ŘǸǒǸƴǸƭƳŜƭƛŘƛǊ ǾŜ ǾǸŎǳǘ ŘŜƳƛǊ ŘŜǇƻƭŀǊƤ ȅŀƪƤƴ ǘŀƪƛǇ 
edilmelidir.



EPO 

yanētsēzlēĵē

ÅDemir eksikliĵi

ÅĶnflamasyon/enfeksiyon

ÅFolat/B12 eksikliĵi

ÅPRCA

ÅHemoglobinopatiler

ÅAl¿minyum

ÅMaln¿trisyon

ÅHiperparatiroidi

ÅHemoliz

ÅKan kaybē

ÅYetersiz diyaliz



ESA yanētsēzlēĵē

Tanēm

EPO

Å ĶV: 450 ¦/kg/hafta

Å SC: 300 ¦/kg/hafta

Å SC: 20000 ¦/hafta

Darbepoetin Ŭ

Å ĶV/SC: 1.5 mcg/kg/hafta

Å ĶV/SC: 100mcg/hafta

KDOQI / EBPG

¢ºz¿m

Å Nedenin ortadan kaldērēlmasē

Å L-carnitine 

Å Askorbik asit 

Å Androjen

Å Pentoksifilin

Å Statin

?



¸ǸƪǎŜƪ IŜƳƻƎƭƻōƛƴΥ !ǊǘƳƤǒ Ǌƛǎƪ



Y¿ksek Hemoglobin: Artmēĸ risk 

!ǊǘƳƤǒ Ǌƛǎƪ

!ǊǘƳƤǒ 
vizkosite 

ve 
endotelyal 

hasar

!ǊǘƳƤǒ 
trombosit 
fonksiyonu

Demir 
tedavisinin 

toksik 
etkisi

Biyolojik 
olmayan 

ESA 
tedavisinin 

toksik 
etkisi

Kan 
ǾƻƭǸƳǸƴŘŜ 
ŀǊǘƤǒKan 

ōŀǎƤƴŎƤƴŘŀ 
ŀǊǘƤǒ

HD  veŀǒƤǊƤ 
hemokonsa

ntrasyon





/ǊŜŀǘŜ ǾŜ ǎƻƴƭŀƴƤƳƭŀǊ

{ƻƴƭŀƴƤƳ Hb  13-15 g/dl Hb 10.5-11.5 g/dl P

YŀǊŘƛȅƻǾŀǎƪǸƭŜǊolay 58/301 47/302 AD

±ŀǎƪǸƭŜǊ ƘŀǎǘŀƭƤƪƭŀǊ135/300 (%45) 89/302(%29) <0.001

Hipertansiyon 89/300 (%30) 59/302 (%20) 0.005

Diyalize ilerleme 127/301 111/302 0.03

Singh AK, et al. AJKD.52(6), suppl 1 .5-13, 2008





/IhLw ǾŜ ǎƻƴƭŀƴƤƳƭŀǊ

{ƻƴƭŀƴƤƳ Hb 13.5g/dl 
(N:715)

Hb 11.3g/dl 
(N:715)

P

Kompozit olaylar
όǀƭǸƳΣ ƛƴƳŜΣ aLΣ YY¸ύ

125 (%17.5) 97 (%13.5) 0.03

mƭǸƳƭŜǊ 52 (%7.3) 36 (%5) 0.07

KKYƛœƛƴ ƘƻǎǇƛǘŀƭƛȊŀǎȅƻƴ64 (%9) 47 (%6.6) 0.07

Singh AK, et al. AJKD.52(6), suppl 1 .5-13, 2008



4ŀƭƤǒƳŀȅŀ ŀƭƤƴŀƴ ƪŀƭǇ ȅŜǘƳŜȊƭƛƐƛ ƘŀǎǘŀƭŀǊƤ ŘŜƐŜǊƭŜƴŘƛǊƛƭŘƛƐƛƴŘŜ 
ȅǸƪǎŜƪ ƘŜƳƻƎƭƻōƛƴ ƎǊǳōǳƴŘŀ ŀǊǘƳƤǒ Ǌƛǎƪ ǎŀǇǘŀƴŀƳŀƳƤǒǘƤǊΦ







нт œŀƭƤǒƳŀ
10452 hasta

¸ǸƪǎŜƪ IƎ ƎǊǳōǳƴŘŀ ƛƴƳŜΣ ƘƛǇŜǊǘŀƴǎƛȅƻƴ ǾŜ ǾŀǎƪǸƭŜǊ ȅƻƭ ǘǊƻƳōƻȊ 
Ǌƛǎƪƛ ŀǊǘƳƤǒǘƤǊΦ

aƻǊǘŀƭƛǘŜΣ ƪŀǊŘƛȅƻǾŀǎƪǸƭŜǊ ƻƭŀȅ ǾŜ {5.¸ ƎŜƭƛǒƛƳƛ ŀœƤǎƤƴŘŀƴ ƛƪƛ ƎǊǳǇ 
ŀǊŀǎƤƴŘŀ ŀƴƭŀƳƭƤ ŦŀǊƪ ȅƻƪΦ

Palmer SC, et al. Ann Int Med. 153: 23-33, 2010.



Locatelli, et al. NEJM. 362: 7(18); 2010.



¸ǸƪǎŜƪ IƎ ŘǸȊŜȅƛ ƳƛΚ ¸ǸƪǎŜƪ ŘƻȊ 9{! ƳƤΚ

¸ǸƪǎŜƪ IƎ ŘǸȊŜȅƭŜǊƛƴŜ ǳƭŀǒŀōƛƭƳŜƪ ƛœƛƴ ǳȅƎǳƭŀƴŀƴ ȅǸƪǎŜƪ 9{! ŘƻȊƭŀǊƤ 
Ǌƛǎƪ ŦŀƪǘǀǊǸ ƻƭŀōƛƭƛǊΦ

Szczech LA et.al. Kidney Int. 74: 791-798, 2008.
Vaziri ND et.al. Nat Rev Nephrol. 4: 436-445, 2008.
Regidor DL et. al. JASN. 17: 1181-1191, 2006.
Zhang Y et. al. Kidney Int. 44: 866-876, 2004 



EPO-R

Homodimerik Heterodimerik

Kalp
±ŀǎƪǸƭŜǊ ǎƛǎǘŜƳ

Beyin
Retina

Makrofaj
YŀŘƤƴ ǸǊŜƳŜ ǎƛǎǘŜƳƛ

Plasenta

Hematopoetik 
sistem

IǸŎǊŜ ōǸȅǸƳŜǎƛ
Sitoproteksiyon
!ƴǘƛƪƻŀƎǸƭŀƴ

Anti inflamatuar

Eritropoez



ESA toksisitesi

Hipertansiyon
ÅEndotelin 1
ÅProstoglandin-2
ÅTXA 2
ÅNO
ÅRAS aktivasyonu

tǊƻƪƻŀƎǸƭŀƴ Ŝǘƪƛ
Å¢ǊƻƳōƻǎƛǘ ǎŀȅƤǎƤ
ÅE selektin
ÅP selektin
ÅvWF
ÅPAI-1

9ƴŘƻǘŜƭ ƘŀǎŀǊƤ
ÅProinflamatuar sitokin

9{! ŎŜǾŀǇǎƤȊƭƤƐƤ
ÅTƴŦƭŀƳŀǎȅƻƴ
ÅOksidatif stres

9ǊƛǘǊƻǎƛǘ ȅŀǒŀƳ ǎǸǊŜǎƛ
Hepsidin
Transferin sentezi
Endotel disfonksiyonu
Ateroskleroz



ESA Toksisitesi ?

USRDS: 94569 hasta (2000-нллмύΥ 9{! ŘƻȊǳ ǘƻǘŀƭ ƳƻǊǘŀƭƛǘŜ ƛœƛƴ ōŀƐƤƳǎƤȊ ōƛǊ Ǌƛǎƪ 
ŦŀƪǘǀǊǸŘǸǊΦ

5ƻƐŀƭ 9th ŘǸǒǸƪ ŘƻȊŘŀ ǾŜ ǎǸǊŜƪƭƛ ǎŀƭƤƴƤǊΦ .ǳ ŜǊƛǘǊƻǇƻŜȊ ƛœƛƴ ȅŜǘŜǊƭƛŘƛǊΦ 
{ƛǘƻǇǊƻǘŜƪǎƛȅƻƴ ƛœƛƴ ƪƤǎŀ ǎǸǊŜƭƛ ǳŦŀƪ ŘƻȊ ǇŀǘƭŀƳŀƭŀǊƤ ƎŜǊŜƪƭƛŘƛǊΦ 9{! ǳȅƎǳƭŀƳŀƭŀǊƤ 
ōǳ ƛƪƛ ŀœƤŘŀƴ Řŀ ŦƛȊȅƻƭƻƧƛƪ ŘŜƐƛƭŘƛǊΦ 

YŀƭǇǘŜ ŀƴŜƳƛ ǾŜ ƘƛǇƻƪǎƛȅŜ ōŀƐƭƤ ƘǸŎǊŜǎŜƭ ƘŀǎŀǊŘŀƴ ƪƻǊǳƴƳŀŘŀ 9th ƴǳƴ 
ǎƛǘƻǇǊƻǘŜƪǘƛŦ ǀȊŜƭƭƛƐƛ ȅŀǊŀƭƤ ƻƭŀōƛƭƛǊΦ  ¦Ȋǳƴ ǎǸǊŜƭƛΣ ŀǊŀƭƤƪƭƤ ȅǸƪǎŜƪ ŘƻȊ 9{! 
ǳȅƎǳƭŀƳŀƭŀǊƤ ƪŀǊŘƛȅŀƪ ƪƻǊǳƴƳŀȅƤ ŜƴƎŜƭƭŜȅŜōƛƭƛǊΦ



USRDS-2011



«ƭƪŜƳƛȊŘŜ 9{! ƳŀƭƛȅŜǘƛ όнллрύ

Hemodiyaliz Peritondiyalizi

Iŀǎǘŀ ōŀǒƤ ƻrtalamaŀȅƭƤƪ  9th ƪǳƭƭŀƴƤƳƤ 
(kutu)

2.17 1.08

Iŀǎǘŀ ōŀǒƤ ȅƤƭƭƤƪ 9th ƳŀƭƛȅŜǘƛ (TL) 9660 4214

tǊƻŦΦ 5ǊΦ /ŜƴƎƛȊ ¦¢! 



HASTA

KBY (evre III-IV) Diyaliz

Tedavisiz
5ǸǒǸƪ IƎ όф-10.9 g/dl)
Orta Hg (11-12 g/dl)
¸ǸƪǎŜƪ IƎ όҔ мн ƎκŘƭύ

Tedavisiz
5ǸǒǸƪ IƎ όф-10.9 g/dl)
Orta Hg (11-12 g/dl)
¸ǸƪǎŜƪ IƎ όҔ мн ƎκŘƭύ

Mortalite
Hospitalizasyon
Maliyet analizi

Canacian Organ replacement  Registry (CORR)
Alberta Kinney Disease Network (AKDN) AJKD 56 (6): 1050-61, 2010




