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Anemi prevalansi

Anemi, KBH'da erken donemde gelisir
GFR<30 mi/dk siddetli anemi siktir
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Anemi Tedavisinin Yararlari

. Kalp dis| « Kalp ile ilgili

— Kalp debisi azalir
— LVH azalir
— Angina azalir

Yasam kalitesi artar
Egsersiz kapasitesi artar
Kognitif fonksiyonlar iyilesir
Cinsel fonksiyonlar iyilesir
Immun cevap dizelir

Istah, beslenme diizelir
Kanamaya egilim azalir

Uyku duzeni normallesir



« Anemi duzeltiimeli mi?

— Hipertansiyon erken tani ve tedavisinin
yararlari konusunda guclu kanitlar var

— Aneminin duzeltiimesinin yararlari konusunda
kanit az

* Anemi hizli mi duzeltiimeli?
— Kronik hiponatremi, malign hipertansiyon



Anaemia management in patients with chronic Kidney disease:
a position statement by the Anaemia Working Group of European
Renal Best Practice (ERBP)

Appendix: summary of recommendations

EBPG 2004 KDOQI 20062007 ERBP: anaemia group position, 2008
Definution of anaemia ~ Hb <11 5 in women Hb <12 in females Hb <12 in females
Hb<l3immen <M years  Hb <[3.5inmales Hb <13.5 In males

Hb <12 n men =70 years
Haemoglobm target ~~ Hb =11 gidl Hb 14 gdlnot  *Generally Hb 11-12 g/dl, target _Generally Hb 1112 ¢/dl target Hb should not be
desirable (>12 g/l inCVD) ~ Hbshouldnotbe =3 gdl  _=l3gdl

Targets for iron therapy ~ TSAT (%) TSAT (%) TSAT (%)
Lower lmit; 20 Lower limit, =20 Lower [imit; =20
Target: 30-30 Femtin Ferritin
Feritin {ng/ml) Lower lmit: 100 innon-HD,  Lower limit: 100 in non-HD, 200 in HD
200 m HD
Lower limit: 100 Do not routinely exceed 500 Do not routinely exceed 500

Target 200-500




Yuksek risk diyaliz

Table 1. Design characteristics for anemia RCTs /

Non-diyaliz KBH

N

N

Normal Hematocrit CREATE CHOIR TREAT
Design randomized, randomized, randomized, randomized,
open-label open-label open-label double-blind
Sponsor/agent Amgen/Epogent® Amgen/Aranesp™ J&]/Procrit® Amgen/Aranesp™
(epoetin-o) (darbepoetin-a) (epoetin-a) (darbepoetin-o)
Dosing unclear 2,000 weekly initiate 10,000 weekly 0.75 mecg/kg/Q2W

when stable go to bi-weekly

double dose when stable
and go to monthly

Dosing frequency

3 times weekly on
dialysis

de novo to weekly

de novo to weekly
to bi-weekly

de novo to bi-weekly to
monthly

Hb target(s), g/l arm 1 13.0-15.0 13.0 13.0
arm 2 13-15 10.5-11.5 placebo (rescue for Hb <9.0)  placebo (rescue for Hb <9.0)
Regions USA global UsA global
Inclusion criteria
Hb, g/l 9-11.0 11.0-12.5 <11.0 =11.0
eGFR/CrCl ESRD 15-35 15-50 20-60
Diabetes = 440 = 755 48.5% L00%
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ESA Tedavisi

 Eritropoetin tedavisinin amaclari
— Kan transfuzyonu ihtiyacini ortadan kaldirmak
— Ciddi aneminin komplikasyonlarini onlemek

— Yasam kalitesini artirmak



ESA Tedavisi

Hb konsantrasyonu siirekli 11 gr/dl'nin altinda olan ve diger
anemi nedenleri dislanan kronik bobrek hastalikh bitin
hastalara eritropoezi stimile eden ajanlar verilmelidir

* Eritropoetin alfa
 Eritropoetin beta

« Darbepoetin alfa




ESA Tedavisi — Genel Prensipler

* Yanit; doza bagimlidir, hastalar arasinda onemli
farklar vardir

* Yanit; uygulama yolu ile iligkilidir.
— sc > iv (ihtiyac %30 daha az)
— Darbepoetin ile daha az onemli

* Yanit; yetersiz demir, kemik iligi fiorozu,
infeksiyon, inflamasyon, yetersiz diyaliz ile
sinirlanabilir



ESA Tedavisi

* Hematolojik
— Aneminin parsiyel duzeltiimesi ile LVH'da gerileme
— Sistemik vaskuler direncte duzelme
— Egsersiz iligkili kardiyak iskemide duzelme

* Non-hematolojik

— Uremik bulgularda azalma (cinsel fonk, kortizol
metz..)

— Yasam kalitesinde artma (zindelik, uyku..)

— Kognitif fonksiyonlarda ve serebral kan akiminda
artma



ESA Tedavisi

* Demir durumu degerlendiriimeden EPO

baslanmamall
* 100 mg Fe-sukroz ile Hb 0.5-0.6 gr artar.

— EPO idamesinde Fe tedavisi surdurulmeli

* Hemoglobin X Hematokrit
— Hematokritte Lab degiskenligi daha fazla



ESA Tedavisi

» Baslangi¢c dozu
— 50-300 U/kg 3/hf

* 100 U/kg 3/hf iv Hedefe ulagsma: % 90
« 50 U/kg 3/hf iv Hedefe ulasma: % 70

« FDA: 50-100 U/kg 3/hf
« K/DOQI oneri yok, bireysel



ESA — yetersiz yanit

« Standart bir tanimi yok

* Uygun ESA dozlarina ragmen Hb<11 gr/dl
— Maksimum doz: 300 IU/kg/hafta (sc)
450 IU/kg/hafta (iv)
— Sure: 6 ay



ESA — yetersiz yanit

Demir Eksikligi
Inflamasyon
Gizli Kanama
Digerleri



ESA — Yan Etk

» Sik gorulenler

— Hipertansiyon

— Bas agrisi (% 15)

— Grip benzeri sendrom (% 95)
« Kardiyovaskuler etkiler

» Saf eritroid aplazi



ESA — destekleyici tedavi

o |-karnitin

* Askorbik asit
» Androjenler
* Pentoksifilin
o Statinler



Demir tedavisi

« Daha dusuk ESA » Enfeksiyon riski
dozlari ile hedefe « Oksidatif stres
ulagma . KV Hastalik

“DEMIR DURUMUNUN DOGRU TAYINI ONEMLI

Drueke T, Witko-Sarsat V, Massy Z, et al. Iron therapy, advanced oxidation
protein products, and carotid artery intima-media thickness in end-stage renal
disease. Circulation. 2002;106:2212-2217

Kuo KL, Hung SC, Wei YH, Tarng DC. Intravenous iron exacerbates oxidative DNA
damage in peripheral blood lymphocytes in chronic hemodialysis patients. J Am

Soc Nephrol. 2008;19:1817-1826



Hedef Degerler

EBPG K/DOQI
2004 | 2006/2007 | ERBP 2008
TSAT %
Alt sinir 20 > 20 > 20
Demir Hedef 30-50
Tedavi
Hedefleri | Ferritin ng/mi 100 (non-HD) | 100 (non-HD)
Alt sinir 100 200 (HD) 200 (HD)
Hedef 200-500 < 500 < 500




Demir Parametreleri

TSAT Ferritin
Yo ng/ml
Mutlak demir
eksikligi <20 <100
Fonksiyonel
demir eksikligi <20 > 500 |
Inflamatuvar
hastaliklar <20 > 500 T
Yuksek CRP

Dusuk/dusen Alb




Diger demir indeksleri

* Hipokromik eritrosit yuzdesi
— TSAT ve Ferritine gore daha duyarli
— <%2.5 : Normal
— >% 10: Demir yetersiz eritropoez
— ESA tedavisi esnasinda %50’ye cikabilir
— Ogzel cihaz gerektirir (flow sitometri)
* Retikulosit hemoglobin igerigi
— <29 (<32): Demir yetersiz eritropoez

— TSAT ve ferritine gore kemik iliginde demir varhiginin
direkt gostergesi



Demir Parametreleri

Demir eksikliginin degerlendiriimesinde
“kemik iligi demirinin olgcumu’
altin standart olarak dusunulmesine ragmen,

testin dogrulugunu vurgulayan ¢ok az
calisma vardir



Table 1. Sensitivity and Specificity of lron Measuras for Detecting Functional Iron Defigighcy in Patients With SKD

S;Iéltl‘.rll'f (%)

Specific Q‘%}

Reference Patients Iron Measures
Stancu et al® CKD EM iron (=) 65 65
Domrongkitchaipomn et al=” PD EM iron (=) 25 80
Ferritin <100 ng/mL 13 100
TSAT <20% 20 100
Fishbane et al*® HD Ferritin <100 ng/mL 48 75
TSAT <21% 21 63
Tessitore et al*® HD Ferritin <100 ng/mL a5 78
TSAT <19% 59 78
Mittman et al* HD Ferritin <100 ng/mL 38 53
TSAT <20% 50 &0
CHr <28 pg 78 71
Tamg et al® HD CHr <28 pg 78 a7
Tarmng et al®* HD TfR-F =0.6 a0 79

Note: Erythropoietic response to iron therapy is used as the gold standard for the diagnosis of functional iron deficiepcy.

Tarng DC, AJKD 2010




* Fonksiyonel demir eksikligini gosteren “tek
guvenilir kriter”
— Demir tedavisine alinan eritropoietik yanit

— Ferritin>500 oldugu halde demir tedavisine
yanit veren hastalar var

“Mekanik protokollere dikkat”



Hemoglobin dalgalanmasi

Movements among
Hb groups at month 3

Hb distribution
at month 3

Hb distribution
at month 1

United States Renal Data System: United
States Renal Data System 2006 Annual Data
Report Aflas of Chronic Kidney Disease &
End-Stage Renal Dissase in the United
States. Am J Kidney Dis 49:1-295, 2007




Hb duzeyini 11-12 gr/dl araliginda tutmak en iyisi gibi
gorunuyor,
Ancak...

Table 1. Distribution of 137 ND-CKD patients according to the
pattern of individual Hb variability during the 1st year of ESA
therapy (moditied from [9])

Hb, g/dl* Prevalence, %
Constantly at 11-13 9.5

Constantly >13 0.7

Constantly <11 4.4

Fluctuating from 11-13 to <11 48.9 o
Fluctuating from 11-13 to >13 16.0 70 85.3
Fluctuating from <11 to >13 20.4

! To convert into SI units (g/1), multiply by 10.

Nicola LD. Nephron Clin Pract 2010



Kontrolsuz Hb morbiditeyi artirir

En duUsuk hospitalizasyon/ko-morbiditeye sahip hedef Hb

Hospital Admission for Average LOS, Average
Hb Admission, % Infection, % days Comorbidity, n

Low 69.2 29.5 12.7 2.4
Target 20,3 5.2 1. 1.1
High 29.8 7.4 2, 1.2
LAL 51.1 17.6 6.5 1.8
LAH 343.2 9.3 2.8 1.3
HA 54.0 17.7 6.4 1.8

LOS = length of hospital stay
LAL = low-amplitude fluctuation with low Hb

LAH = low-amplitude fluctuation with high Hb

HA = high-amplitude fluctuation  Eppen et al. Clin J Am Soc Nephrol. 2006;1:1205-12110.




Hemoglobin dalgalanmasi
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Hb dalgalanmasi mortalite ile birliktedir

Direncli/gecici dusuk Hb duzeyleri ve yuksek degiskenlik ile olum riski artar

ul
o

1.5 20
1

Hazard Ratio

1.0

0.5

Gilbertson, JASN 2008

Low: <11 gr/dl
Intermediate: 11-12.5
High: >12.5 gr/dlI



Hb dalgalanmasinin nedenler!

Demir eksikligi

|dame tedavisini ihmal ederek yapilan “yikle ve
bekle” tedavisi

Hastanin ESA tedavisine bireysel yaniti
Inflamasyon / enfeksiyon

Diger: Hospitalizasyon, kanama, HPT, PRCA,
ilaclar,IDKA



Hb degiskenligini azaltma stratejileri

Daha sik Hb kontrolu (haftada/2 haftada bir)
ESA dozunda ince ayar
Preemptif ESA ayari

— Hedef Hb duzeylerinde oynamalar
— Enfeksiyon, inflamasyon, kanama, hospitalizasyon

HPT, Demir eksikligi, enfeksiyon, inflamasyon
tedavisi

ESA- demir uygunsuzluguna dikkat



Bireysellestiriimis Tedavi

Hb: 10.5 gr/dl
Kendini iyl hissediyor
Aktif bir hayati var

Tedavi baslamak igin
acele etme

Hb: 11.5 gr/dl
Yorgunluk, cabuk yorulma

Nefes darligi

Trombotik riski 2.plana at
Tedavi basla
Daha yuksek degeri hedefle

Yasam Kalitesi / Kardiyak fonksiyonlar !..




TREAT Versus Treatment: A Patient's View of a
Scientific Interpretation

Alexander Prisant
AJKD Volume 55, Issue 3, Pages A31-A32 (March 2010)

Some have questioned the value of newer strategies like
darbepoetin for the treatment of anemia in patients with
late-stage chronic kidney disease (CKD). As one of
those patients twice over (my first bout was treated with
a kidney transplant which is now failing), | feel that it is
relevant to consider studies like TREAT from the
patient's view, particularly in conditions like anemia
which can impact patients’ well-being independent of
“hard” outcomes such as incident-free longevity.




Beyond CKD, | have severe cardiovascular disease: coronary
artery disease with 2 separate 3-vessel coronary artery bypass
grafting procedures, advanced heart failure with a profoundly

enlarged heart, an ejection fraction of 15%, and an ocular
stroke that took half my vision, all of which is related to a lifelong
history of CKD. Indeed, when | was born my father was told | would
not live 24 hours due to significant bilateral ureteral obstruction. Yet
somehow | was among the first to survive bilateral nephrostomies
and to be saved by an experimental miracle drug—aureomycin, an
early tetracycline antibiotic. At age 51, | was fortunate to receive a
kKidney transplant at Stanford University. | then survived intracranial
posttransplant lymphoproliferative disorder through radiation—
refusing to end immunosuppression. (Please understand that some
otherwise rational and educated patients would rather save their

transplant than their lives.) Currently, my glomerular filtration
rate (GFR) is 15 mL/min in my transplanted kidney, and
my life depends on maintaining a fine balance between perfusing

the kidney while protecting the heart from a relentless tendency
towards fluid overload.



| am an active, type A personality, and none of
these medical impediments has truly slowed me
down—except anemia, which in recent years
had forced me toward retirement and had
prevented me from virtually all exercise, even
walking 30 minutes per day to protect my heart.
It was the anemia that seemed to promote a rapid
decline in cardiac function leading to severe shortness
of breath, expectoration of bloody fluid, and

Increased angina. For more than a year, | have
followed a strict protocol of darbepoetin, 100 ug
subcutaneously every other week, along with my dozen
other medications.



- In September 2009, my hemoglobin was over 12 g/dL
for the first time in more than 5 years. While my wife

suffers endless, nonlethal back pain, | am symptom

free and feel great, despite a persistently low ejection
fraction and a GFR that hovers in a range where many
patients are considered for dialysis. | can again exercise 3
times weekly and after 8 years, my angina is virtually
gone. My cardiologist cleared me for an expedition to
South America in November—the last inhabited continent
my wife and | had not visited—a trip which completed one
of my life goals



In recent months articles and editorials have
presented varied physician views on an issue
with broad ramifications, ever more relevant, in

our transitional medical age:
 treat the patient as an individual, or treat In
line with the latest empirical study
 Quality of Life : hard clinical end-points



Gelecekteki Tedavi Yaklasimlari

* Protein bazli ESA
— Epoetin (Alf:
— Darbepqeti
— CERA !
— SEP
— EPQO fuzyon proteinleri

Sentetik- pegile EPO

* Kuguk molekullu e
— Peptit bazli (hematide) Yari 6mrii 24 saat

— Peptit bazli olmayan 3-4 haftada bir, etkin
! Diger PRCA’da onemli

— HIF stabilizerleri, GATA, HCP inhibitorleri
— EPOQO gen tedavisi

(Continuous erythropoietin receptor
activator)
Yari omru daha uzun (130 saat)
Etkinlik benzer
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