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DEMIR

DNA, RNA ve protein sentezi
Oksijen tasinmasi

Elektron transportu

Hlcre solunumu

Enzimin yapisinda yer alir



DEMIR DONGUSU
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Hepsidin/Fe

Dalak

Kemik iligi ve
Diger Fe kullanan bolgeler

Duodenum

Nemeth E, et al. Science. 2004;306:2090-2093.
Courtesy of Tomas Ganz, PhD, MD, and Elizabeta Nemeth, MD.



Dusuk Hepsidin Yiuksek Hepsidin
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Plazmaya Fe salinimi
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Nemeth E, et al. Science. 2004;306:2090-2093.
Courtesy of Tomas Ganz, PhD, MD, and Elizabeta Nemeth, MD.



DEMIR EKSIKLIG]

Alim azligi (istahsizlik)

Emilim bozuklugu

GIS kayiplari (AsA, NSAID)

Sik kan testleri

EPO tedavisi (Demir dongusu artisi)
Enfeksiyon/Enflamasyon
Transferrin dusuklugu



DEMIR EKSIKLIGI TANISI

Serum demir duzeyi

Serum ferritin dizeyi

Serum transferrin sattirasyonu
Retikulosit Hb icerigi
Hipokromik eritrosit yluzdesi
Soluble transferrin resptor
Eritrosit zink protoporfirin
Hepsidin

Kemik iligi, karaciger biyopsisi



DEMIR EKSIKLIGI TANISI

Serum demir duzeyi

Serum ferritin duzeyi

Serum transferrin sattirasyonu
Retikulosit Hb icerigi
Hipokromik eritrosit yluzdesi
Soluble transferrin resptor
Eritrosit zink protoporfirin
Hepsidin

Kemik iligi, karaciger biyopsisi



KRONIK BOBREK YETERSIZLIGINDE
KANSIZLIGIN DEGERLENDIRILMESH

Transferrin Ferritin (ng/ml) Hipokromik
saturasyonu (%) eritrositler (%)
Normal
populasyon <16 <15 >10
Demir eksikligi
Kronik bobrek <20 <100 >5
hastaligi
Fonksiyonel <25 > 100 >2.5
demir eksikligi (ve diismekte) (fakat diismekte)
Inflamatuar <20 > 100
hastaliklar (diismekte) (fakat yiikselmekte)




BOLUM TEST
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DEMIR EKSIKLIGININ EVRELERI

NORMAL NEGATIF DEMIR DEMIR
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FERRITIN>100 EPO o HGB<11

epo T



DEMIR EKSIKLIGI

 NHANES II

%19 %46

Hsu C-Y, et al. JASN 2002



KDIGO DEMIR TEDAVISI

Tedavi planlanirken anemi semptomlarini
diizeltmenin ve transflizyon/ESA kullanmaktan

kacinmanin yararlari ve demir tedavisinin olasi riskleri
goz onunde bulundurulmalidir.

ESA veya demir almayan KBH’li hastalarda
TSAT<%30 ve Ferritin 500 ng/mL ise

Parfrey P. ASN Renal Week 2011



KDIGO DEMIR TEDAVISI

Eriskin KBH hastalarina damardan

Diyaliz dncesi hastalara ise 1-3 aylik
agizdan demir tedavisi onerilir.

Parfrey P. ASN Renal Week 2011



KDOQI DEMIR TEDAVISI

HD
e Serum ferritin >200 ng/mL
e TSAT >%20,

DIYALIZ ONCESI ve PD:
e Serum ferritin >100 ng/mL
e TSAT >%20.

Ferritin 500 ng/mL



KDOQI DEMIR TEDAVISI

Hemodiyaliz hastalarina damardan (gicli
oneri)

Diyaliz 6ncesi ve PD agizdan veya
damardan demir tedavisi onerilir.



KDIGO DEMIR TEDAVISI

* Diyaliz 6ncesi KBH’li hastalarda demir tedavisi yolunun
seciminde goz onunde bulundurulmasi gereken noktalar

* Hastanin belirtileri

* Demir eksikliginin siddeti

* Uygun damar yolu varligi

* Onceki tedaviye yaniti

* Onceki tedavinin yan etkileri
* Tedaviye uyum

* Maliyet

Parfrey P. ASN Renal Week 2011



DIYALIZ ONCESI KBH

* Agizdan demir tedavisinin olumsuzluklari
Gastrointestinal yan etkiler
Hasta uyumunun iyi olmamasi
Demir emiliminin yetersizligi

ESA tedavisi sirasinda yetersiz kalma



DIYALIZ ONCESI KBH

* Agizdan demir tedavisinin olumlu taraflari
— Ekonomik
— Uygulama kolaylgi
— Anaflaksi/alerjik yan etki cok az



AGIZDAN DEMIR TEDAVISI

Eriskinlerde glinde en azindan 200 mg elementel demir

2-3 doza bolunmus olarak

+2 degerlikli demir daha kolay emilir, GIS yan etkileri daha fazladir
+3 degerlikli demirin emilimi daha yavas, GIS yan etkileri daha azdir

Demir depolarin dolmasiicin 3 — 6 ay tedavi



DIYALIZ ONCESI KBH

e Cochrane meta-analiz damardan Fe
agizdan Fe’ e gore daha etkili

* Hemoglobin: 22 calisma, 1862 hasta
* Ferritin 18 calisma, 1457 hasta
* ESA doz degisimi 9 calisma, 487 hasta

Cochrane Database Syst Rev. 2012 Jan 18;1:CD007857. doi: 10.1002/14651858.CD007857.pub2. Review.



HGB > 1 GRAM ARTIS

Study or subgroup [V iron Oral iran Risk Ratio Weight Risk Ratio
M- M-
H Random,35% HRandom,55%
i /M Cl cl
Stoves 2001 CKD 13/18 620 - 1% 020[ 0e&3, 1.29]
Van Wyck 2005 CKD 47173 35/82 il 32% S9[ 102, 1.90]
Li 2008 PD 23126 1120 Il 0.8 % S [ 106, 245]
Charytan 2005 CKD 21139 2042 Il 9.0 % S9[ 101, 285]
Qunibi 2007 CKD 89147 36/103 - 35% J3I[129,132]
Hussain 1998 HD 910 510 Bl 7.0% BO[094, 346]
Provenzano 2009 HD 56/114 29116 - 20% S6[ 136,283 ]
Spinowitz 2008 CKD 897228 4776 -+ 93 % LI2[ 1.29, 349 ]
Li 2008 HD 4570 9166 - 09 % 123[ 147, 339]
Macdougall 1999 HDPD 1914 2735 22% B.11[203, 3241 ]
Total (95% CI) 772 572 < * 100.0 % 1.70 [ 1.36, 2.12 ]
Total events: 41| (IV iron), 181 (Oral iron)
Heterogenety: Tau? = 0.07; Chit = 23.17,8f =9 (P =001, P =61%
Test for overall effect 7 = 4659 (P < 0.00001)
Test for subgroup differences: Mot applicable

ooz o 10 50

Favours oral iron Favours IV iron

Cochrane Database Syst Rev. 2012 Jan 18;1:CD007857. doi: 10.1002/14651858.CD007857.pub?2. Review.



FERRITIN

Meszn Meszn
Study or subgroup IV iron Oraliron Differance Weight Differance
N Mean(SD)[ugl] N Mean(SD)ugl] IVRandom95% Cl VRandom35% C
Suara 199 HD 29 €6 (123) 28 109 (114) - 46% 5700 [-454, 11854
112008 HD 70 4957 (3152) 66 4003 (264.1) s 42% 9540 [ 213, 19293 ]
Michael 2007 HD EE 80 (147) 27 231 (130) -~ 45% 1100 4086, 181.14 ]
Leshey 2005 CKD 24 1 (16) 24 9(162) - 43% 13.00 [ 21.34, 20466 ]
Warady 2002 HD 17 2591 (163.1) 8 122 (1188) - 42% 37.10[ 4211, 23209 ]
(... Continued)
Mean Mean
Study or subgroup IV iron Oral iron Difference Wyleight Difference
Mo Mean(SD)[ug/L] N Mean{S0D)ugl] I'VRandom,35% Cl 'V Random,95%
Total (95% CI) 956 795 l ) 100.0 % 243.25 [ 188.74, 297.75 |
Heterogeneity: Tau? = 15848.34; Chi* = 303.54, df = 23 (P<0.00001); I* =92%
Test for overall effect 2 = B.75 (P < 0.00001)
Test for subgroup differences: Mot applicable
. . . .
-1000 500 0 500 1000
Fawours oral iron Favours IV iron
Provenzan 2009 HD 14 60179 (28295) 116 2893 (16576) - 46% 31249 [ 25243, 37255 |
Macdougall 1996 HDPDCKD 9 490 (276) | €5 (95) — 2% 32500[ 136.15,51385 ]
Erten 1998 HD 2 573 (246.7) 2 2474(1877) - 19% 30560 [ 20254, 44866 ]
Sginowitz 2008 CKD 228 5557 (320) 76 1608 (161) - 46% 39490 [ 339.80, 45000 ]
Kotaki 1997 HD I5 750 (147) 6 255 (64) - 44% 495.00[ 41427, 57573 ]
Fishbane 1995 HD 20 7539 (135) n 573 (7) - 46% 596,60 [ 53020, 66200 ]
-1000  -500 0 500 1000
Favours oral iron Favours IV iron

Cochrane Database Syst Rev. 2012 Jan 18;1:CD007857. doi: 10.1002/14651858.CD007857.pub?2. Review.



ESA DOZ DEGISIM

Std. Std.

Mean Mean

Study or subgroup IV iron Oral iron Difference Weight Difference

M Mean(5D) N Mean(S0)) [VRandom,35% C VRandom35% C

Li 2008 HD 70 4500 (1049) 66 6140 (1014) - 128 % -1.58[-1.97,-1.19]

Fishbane [995 HD 20 4050 (2455) 32 7563 (2138) = L] % -153[-LI17,-0.89 ]

Li 2008 PD 26 6100 (1043) 26 7635 (1024) - 1.3 % -1.46[ -2.08,-0.85]

Hussain 1998 HD [0 3400 (1358) 10 4600 (1356) | 9.0 % 085 [-1.77, Q08 ]

Warady 2002 HD 7 763 (104.7) g -309 (777) ™7 10.8 % D48[-116 019]

Macdougall 1996 HDPDCKD 12 202 (229) 13 294 (314) — 9.9 % 032[-LIT1, Q47 ]

Macdougall 1999 HDPD 4 74 (36) 35 84 (53) - 124 % 022[-067,023]

Michael 2007 HD 33 284 (103.6) 27 -6 ([79.T) - 120 % 007 [ 068, 034 ]

Kotaki 1997 HD 5 3760 (1762) l6 4025 (2168) - 10.6 % 0.13[-084, 058]

Total (95% CI) 244 243 G) 100.0 % -0.76 [ -1.22, -0.30 ]

Heterogeneity: Tau® = 0.3%; Chi? = 4296, &f = 8 (P=0.00001Y, I =81%
Test for overall effect: 7 = 335 (P = 0.0012)
Test for subgroup differences: Mot applicable
4 z 0 2 4
Favours [V iron Favours oral iron

Cochrane Database Syst Rev. 2012 Jan 18;1:CD007857. doi: 10.1002/14651858.CD007857.pub?2. Review.



Diyaliz oncesi KBH

Demir verilis yolu

Yapilan rabdomize kontrolll calismalarda
damardan tedavi, agizdan tedaviye ustun

(Stkroz, Glukonat, Karboksi maltoz, Ferumoxytol)

Agizdan demire yanitsiz olanlar, damardan
tedaviye yanit verebiliyor

Demir tedavisi ESA baslanmasini geciktirip,
onleyebiliyor

ESA alan demir eksiklikli KBH’lilere damardan
demir onerilebilir

MacDougall IC. CMRO 2010



DEMIR BAZLI FOSFOR BAGLAYICILAR

e Sucroferric oxyhydrxyde (PA21)
* Ferrik sitrat



FERRIK SITRAT

Lewis et al® Yokoyama, et al®

= 100 A 88.4 150 -
= 72.6 69.2 69.6 105.2
E 100 A
= 71.5 6a.2 70.0
- 0 =
-
3 O ik . . O 4

Ferric Citrate Placebo Ferric Citrate Placebo

W Baseline M End of Study M Baseline M End of Study

a. Lewis JB, et al. J Am Soc Nephrol. 2015;26:493-5031%]; b. Yokoyama K, et al. Clin J Am Soc
Nephrol. 2014;9:543-552.[15]




LIPOZOMAL DEMIR
(SIDERAL®FORTE)

Ferric pyrophosphate

Fosfolipid membran /askorbik asit

Barsak mukozasi ile dogrudan temas etmiyor
Damardan Fe glukonat 1000 mg

Agi1zdan liposomal Fe (30 mg/giin)

Nephrol Dial Transplant (2015) 30: 645652



LIPOZOMAL DEMIR

B 300 -

Adverse event, n (%)

Constipation 3(4.5) 1(3)
Diarrhoea 3 (4.5) 3(9.1)
Nausea 2(3) 2(6.1)
Infusion site reaction 0(0) 4(12.1)
Oedema peripheral 0(0) 2(6.1)
Headache 2(3) 6(18.2
Hypotension 0 (0) 4(12.1
| | | TO 1 T2 T3 T4 |

Nephrol Dial Transplant (2015) 30: 645—-652



DAMARDAN DEMIR PREPARATLARI

* Demir sitrat

 Demir dekstran

e Demir suikroz

 Demir glukonat
 Demir karboksimaltoz
 Demir isomaltozid 1000
* Ferumoxytol




@ |V demir kompleksleri, poliniikleer demir (I11)- hidroksit cekirdegini cevreleyen
bir karbonhidrat kiliftan olusurlar

karbonhidrat
kilif : sukroz

Fess

OH"

:- 02_

“ H,0

Glucose
Hydrogen bond

Ferric carboxymattose 2.Tobil JE. Nephrol Dial Transplant. 2010; 25: 3631-3640



DAMARDAN DEMIR MOLEKULLERI

Demirin toksik etkisil

Demir kompleksinin molekiiler agirlgi ile iliskili

viksek [ Diisiik
Ferric *

carboxymaltose

Fe sucrose

wy

------------------------------------------------------- > 3
g <

8 =
£

z 3

______________________________ ™y
Fe o

dextran
liksek

Bailie GR. Eur Haematol 2009;2:58-60
1.Van Wyck DB et al. J Am Soc Nephrol 2004;15:107-11
2. Horl W et al. Nephrol Dial Transplant 2007;22(Suppl 3):iii2—6



DAMARDAN DEMIR MOLEKULLERI

Formul

Fe

Fe

Kompleks tipi

Molekuler agirhk
(kDa)?
Kompleks stabilite

pH

Plazma yari omur
(saat)

Dogrudan
Transferrine Fe
verilmesi

Karboksimaltoz

Tip |
Dayanikli ve guglu

~150
Yuksek

5.0-7.0

7-12

1-2

dextran
Tip |
Dayanikli ve
guclu
>100
Yuksek
HMW: 4.5-7.0
LMW: 5.2-6.5

~72

1-2

Fe Fe
glukonat Sukroz
: Tip 1
Tlp A Yari dayanakl ve
Labil ve zayif .
orta guclu
38 43
Dusuk Orta
7.7-9.7 10.5-11.1
1 5-6
5-6 4-5

1. Crichton M et al. Fe therapy with special emphasis on intravenous
administration. 4th edition. Bremen: UNI-Med; 2008:70-80

2. Geisser and Burckhardt,,Pharmaceutics 2011, 3, 12-33

3.Munoz M et al. World J Gastroenterol 2009;15:4666—74



DAMARDAN DEMIR MOLEKULLERI

1.0}: — Iron dextran (low dose, 500 mg iron)
3\ — |ron isomaltoside (100 mg iron)

0.9 3 — Ferumoxytol (316 mg iron)
08 : % \ - ==+ Ferinject (1000 mg iron)

TR AONONN e Venofer (100 mg iron)
07 "\‘ ------- Ferrlecit (125 mg iron)

oL

06] i ‘
0.5
04
0.3
0.2
0.1 .
0.0 — . - — .




DAMARDAN DEMIR MOLEKULLERI

Fe dextran Fe glukonat Fe Sukroz

Max tek sefer

Fe dozu
S N
15 mg/kg 20 mg/kg 62.5 mg 200 mg*
(1000 mg)
Inf. sekli Inflizyon Total doz Bolus Bolus
InfGzyon veya inflzyon veya infuzyon*
Zaman 15 dk 4—6 saat Inflizyon=1 saat  Inflizyon=30 dk

Bolus=10 dk Bolus=10 dk

Doz araligi Haftada bir Haftada 2-3 Haftada 3 kez

(max. Inflzyon)
*500 mg verilebilir



FE KARBOKSIMALTOZ

@ Iron
@ Oxygen
Ribbon-like carboxymaltose

Tek seferde yiiksek doz(1000 mg*)

* Hizh uygulama
e 200 mg Fe boliis
e 1000 Fe 15 dakika infiizyon

diisiik immiijenik yapi
* dextran icermiyor
* Dextrana karsi gelisen antikorlarla ¢apraz reaksiyon yok
* Test dozuna gerek yok

*max 15 mg/kg

GeisserP. PortJ Nephrol Hypert 2009;23:11-6



CALISMA PROTOKOLU

Screening
(up to 4 weeks)

ND-CKD
No ESA (last 4 months)
Hb 9-11 g/dL
Ferritin < 100 pg/L or
< 200 pg/L & TSAT < 20%

2

Rescreening
permitted

FCM — ferric carboxymaltose

I.V. FCM: 1000mg iron
Then every 4 weeks as needed for targeting ferritin of 400-

600 pg/L

End of study —
I.V. FCM: 200mg iron Week 56

Then every 4 weeks as needed for targeting ferritin of 100— (or 4 weeks

200 ug/L after last dose of
ﬂ / study drug)
Oral ferrous sulfate

(200 mg iron/day)

Visits: Every 2 weeks (Weeks 0-8), then every 4 weeks
(Weeks 8-52). Dosing every 4 weeks

No ESA or other
anaemia management
(Weeks 0-8)

Anaemia management per
standard local practice

Central labs at week 0, 4, 8, 12, 24, 36 and 52.
Local labs were used for dosing determination (ferritin)
and assessing requirements for anaemia management

Adapted from Macdougall IC, et al. Nephrol Dial Transplant 2014; suppl. data



ALTERNATIF GIRISIM

100 -
90 -
80 -
70 -
60 -
50
40 -
30 -

Proportion of patients free
of primary event (%)

20
10

O_

Log rank p=0.026
for high-ferritin FCM
versus oral iron

Yuksek -ferritin FCM
Dusuk -ferritin FCM
Agizdan demir

No. at risk
High-ferritin FCM 153
Low-ferritin FCM 192
Oraliron 308

FCM — ferric carboxymaltose

28

153
150
299

56

150
145
278

84

139
129
241

112

134
124
229

| | | T | T | | |
140 168 196 224 252 280 308 336 364

Time (days)
126 123 118 114 112 110 107 106 81

1217 117 109 106 103 96 93 93 75
219 212 203 198 194 185 185 184 151

Macdougall IC, et al. Nephrol Dial Transplant 2014;0:1-10



HEMOGLOBIN ARTISI > 1 g/dL

100
& 907  — vyiksek -ferritin FCM
& 8o — Diisik -ferritin FCM Log rank p<0.001
S | e Agizdan demir for hlgh-ferrl_tln FCM
c= 70+ versus oral iron
=~
; ~—"
2%
&
TN
Qo
s *“1 < e
c c
o
S
(@]
Q.
o
o

| 1 | | | | | ! ! | | | | |
0 28 56 84 112 140 168 196 224 252 280 308 336 364

Time (days)

FCM — ferric carboxymaltose Data on file



YAN ETKI/CIDDI YAN ETKI

100 "
B Yuksek -ferritin FCM
80 - B Diisiik -ferritin FCM
0
.5 60 ¥ Agizdan demir
©
Q.
o 40
20
O _

Yan etki Ciddi yanetki  Tedavi iliskili YE ila¢ kesilmesi

FCM - ferric carboxymaltose Adapted from Macdougall IC, et al. Nephrol Dial Transplant 2014;0:1-10



MALIYET

Fiyat 1000 mg L.V. Demir

300 -

250.00

200 -

Fiyyat

100 -

0 -

FGL Iron dextran ISC

FCM

*Assumptions: All prices are ex-factory. As FGL and iron dextran are not available on the Swiss market, proposed prices assume a 10% discount
for iron dextran and 50% discount for FGL or ISC. FCM’s price is the proposed price in Europe

FGL, ferric gluconate; ISC, iron sucrose

Szucs TD et al. Haematologica 2009;94(s2):52



MALIYET

Fiyat 1000 mg L.V. Demir

B iLAC MALIYET

400 - m B UYGULAMA MALIYETI

- 300 -
L)
=
—
s
200 -
=
<
—
o
= 100 -
0 -

FGL Iron dextran ISC FCM
FGL, 16 x 62.2 mg iron in 10 minutes; Iron dextran, 1 x 1000 mg iron in 7 hours; ISC, 2 x 500 mg in 3.5 hours; FCM, 1 x 1000 mg iron in 15
minutes
*Calculation of the administration costs for the individual products is based on the Swiss structure of rates for medical services (Tarmed)

FGL, ferric gluconate; ISC, iron sucrose

Szucs TD et al. Haematologica 2009;94(s2):52



DRIVE ve DRIVE li

134 HD hastasi

Hb<11, TSAT<%?25, Ferritin 500-1200,

EPO >225 U/kg/hafta

8x125 mg IV Ferrik glukonat veya plasebo; 6 hafta izlem

Sonrasinda serbest tedavi ile 6 haftalik izlem

Coyne DW, et al. JASN 2007
Kapoian T, et al. JASN 2008



122
12.0 1
11.84
11.6 -
1.4+
11.2 1
11.01
10.8 1
10.6 1
10.4 1
10.2 1

Hemoglobin (g/dL)

104

f‘“ det 4 ok 4B ok

10.0

Week 0 Week1 Week 2 Week3 Week 4 Weeks Week6

Epoetin Dose
(1,000 IU/Week)

L] L L L} 1) 1 L

Baseline DRNVE Week7 Week8 Week9 Week10 Week11 Endof
Dose Dose DRIVE-I

Coyne DW, et al. JASN 2007
Kapoian T, et al. JASN 2008



DEMIR TEDAVISI

TSAT <20% 100-125 mg IV Fe her HD seansi

Ferritin <100 ng/ml > 8-10 doz

}

TSAT <20% TSAT >20% TSAT >50%
Ferritin <100 ng/ml Ferritin >100 ng/ml Ferritin >800 ng/ml
100-125 mg IV Fe 25-125 mg IV Fe Fe tedavisini kes

Her HD seans haftalik 3 ay

8-10 doz



SORU

Hastanin demir parametreleri icin kan almadan
dnce demir preparatlari kesilmelimidir?

100 mg Fe dextran 7 gun

500 mg Fe dextran 14 gun

100 mg Fe sukroz 24-48 saat

125 mg Fe glukonat 24-48 saat sonra bakilmali

Amir H, Clinical Medicine & Research 2008



DAMARDAN DEMIR TEDAVISI

Anaflaksi/anaflaktoid reaksiyon
Enfeksiyon sikliginda artis
Oksidatif stress

Ateroskleroz

Hemosiderozis



* GE
* GE
* KD

TEST DOZU

REKLI....... Demir dextran
REKSIZ.....Dextran icermeyenler

GO tim molekillerde 60 dk izlem



FERRITIN YUKSEKLIGI

Hemosiderozis
Inflamasyon
Enfeksiyon
Karaciger hastalig
Maligniteler



FERRITIN/MORTALITE

N=58058 HD hastas

RR

3.5- KDOQI | [Kpoai
>200 800

50-199 200-499 500-799 800-1200 1200-2000

Ferritin; ng/mi Kalantar-Zadeh K, J AM Soc Nephrol, 2005



Hepsidin

Fe Hepsidin

Normal homeostazis

Herediter hemokomatozis Kronik hastalik kansizligi
Fe- yuklenen kansizhik Demir direngli demir ekskligi

Hepsidin salgilayan timor

Ganz T. JAm Soc Nephol. 2007;18:394-400.
Ganz T, Nemeth E. Am J Physiol Gastrointest Liver Physiol. 2006;290:G199-G203.
Courtesy of Tomas Ganz, PhD, MD.



Herediter Hemokromatoazis

Karaciger Dalak
Hepsidin
eksikligi,

kismi

4
+

Fe-Tf

Duodenum

Piperno A, et al. Blood. 2007;110:4096-4100. Papanikolaou G, et al. Blood. 2005;105:4103-4105.
Nemeth E, et al. Blood.2005;105:1803-1806.
Courtesy of Tomas Ganz, PhD, MD, and Elizabeta Nemeth, MD.



KARACIGERDE DEMIR BiRIKiMI

Karaciger RES hicrelerinde depolanir.
Karaciger parankimal hucrelerde patolojik.

Demir tedavisi alan hastalarin karacigerinde
— Hafif-orta %84
— Agir %36.

Am J Med 2012; 125: 991-999



OKSIDATIF STRESS



FENTON REAKSIYONU

Ferric3_|{F93_] + Superoxide(eO; ) —}FFEFFGUSE_[FEE_]
+ Oxygen(O;)

Falt + H;0; Rt + HyerK}fHGH_]
+ Hydroxyl radical (¢OH)



“HYDROXYL” RADIKALLER

Lipid peroksidasyonu
DNA hasarlanmasi

Protein denaturasyonu

BMC Med Genom 2009; 2: 2



DEMIR VE KARDIYOVASKULER ETK]

 Damardan Fe endotel hasari olusturur
 Endotelial hucre kultirunde Fe,

— apoptozisin uyarilmasi,

— proliferasyon baskilanmasi

— monosit adezyonu.

* 100 mg Fe sukroz damar genislemesini
baskiliyor

Circulation 2002; 106: 2212-2217
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Ferric Carboxymaltose in Patients with Heart
Failure and Iron Deficiency

A Self-Reported Patient Global Assessment at Wk 24
50

B Ferric carboxymaltose [ Placebo

Patients (%)

MNo. of Patients

Ferric carboxymaltose 47 100
Placebo 15

Anker SD et al. NEJM 2009



Ferric Carboxymaltose in Patients with Heart
Failure and Iron Deficiency

B NYHA Functional Class at Wk 24

80+
70+
b5
B0
— 50+ B Ferric carboxymaltose
§' [ Placebo
£ 40-
=
"
e 304
20+
10+
o
N A N 3 3
& [N . g
Qrg’ {}r;, Oﬁc’c’ Ofa"c’ o
No. of Patients
Ferric carboxymaltose 17 121 148 3 5
Placebo 2 43 97 4 4

Anker SD et al. NEJM 2009




DEMIR VE ENFEKSIYON

* Demir tedavisi CD4+ T- hiicre deplesyonu

* Demir tedavisi
— fagositik aktiviteyi bozuyor
— PNL 6ldirme kapasitesini azaltiyor

BMC Nephrol 2010; 11:16
*  AmJ Nephrol 2012; 36: 50-57
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FERRITIN/ENFEKSIYON

TABLE 1. Association between serum ferritin and infection and infection-related mortality in hemodialysis patients

Country/No.

Author/Year of centers N Predictor(s) Outcome(s)

Results®

Summa ry

Association between serum ferritin and infection or infection-related mortality

Seifert Germany 184 Mean SF during Bacterial infections (BIs)/
1987 (53) 2 centers study period: patient-year (PY) where
10-330, 331-1000 BI includes septicemia
or 1001-2000 ng/ml and other Bls
Boelaert Belgium 1421 SF at time of questionnaire: Proportion with Yersinia
1987 (54) 36 centers <500 or >500 ng/ml enterocolitica bacteremia
(YEB) in the previous
S years
Tielemans Belgium 61 Mean SF during study Bacterial infections (BIs)/
1989 (55) 1 center period: patient-year (PY) where
<500 or >500 ng/ml BI includes septicemia
and other Bls; time to
first BI
Boelaert Belgium 158 SF classified every 3 months: Bacteremic episodes (BEs)/
1990 (56) | center <500, 500-1000, or >1000 ng/ml patient-year (PY)
(<500 and 500-1000 ng/ml
combined for analysis)
Hoen France 607 SF at first bacterial Bacterial infection (BI) over
1995 (57) 13 centers infection (BI) or end of study 6-month period
period if no BI:
<500 or =500 ng/ml
Teehan UsS 87 Iron deficiency (TSAT <20% Proportion with bacterial
2004 (58) | center and SF <100 ng/ml), functional infection (BI), which
iron deficiency (TSAT <20% and included bacteremia or
SF >100 ng/ml), iron bacterial pneumonia, and
replete (TSAT >20% and time to BI over 2 years
SF >100 ng/ml). Measured at
baseline prior to initiation of IV
iron. (Iron deficiency and
functional iron deficiency
combined for analysis.)
Teehan uUS 132 Iron deficiency (TSAT Proportion with bacteremia
2004 (28) 2 centers <20% and SF <100 ng/ml), and time to first bacteremic

functional iron deficiency (TSAT
<20% and SF =100 ng/ml), iron
replete (TSAT >20% and

SF =100 ng/ml). Based on mean
starting IV

episode over | year

0.34 BIs/PY (SF 331-1000 ng/ml) vs.
0.18 BIs/PY (SF 10-330 ng/ml),

p < 0.05.

0.59 BlIs/PY (SF 1001-2000 ng/ml) vs.
0.18 BIs/PY (SF 10-330 ng/ml),

p < 0.01.
0.93% YEB (SF =500 ng/ml) vs.

0% YEB (SF <500 ng/ml),

p < 0.05.

0.48 BIs/PY (SF =500 ng/ml) vs.
0.09 BlIs/PY (SF <500 ng/ml),
p < 0.001.
Shorter time to first BI with higher
ferritin, p < 0.005 (logrank).
0.34 BEs/PY
(SF >1000 ng/ml) vs. 0.12 BEs/PY
(SF <1000 ng/ml), p < 0.005.

OR for BI (SF =500 vs. <500 ng/ml):
1.79 (95% CI 1.06-3.00).

Higher proportion of BI in iron
replete (56%) than functionally iron
deficient (27%) or iron deficient
(37%) groups.

HR for BI (iron replete vs. non-iron
replete): 3.1 (95% CI 1.4-6.8).

Proportion with bacteremia in iron
replete (35%) vs. non-iron replete
(18%), p 0.06.

HR for bacteremia (iron replete vs.
non-iron replete): 2.5 (95% CI 1.1-5.7).

Higher rates of BI were
observed in the higher SF
groups.

A higher proportion of previous
YEB was observed in the higher
SF group.

A higher rate of BI and shorter
time to BI were observed in the
higher SF group.

A higher rate of BEs was
observed in the higher SF
group.

Higher SF was independently
associated with higher odds
of BI.

Iron repletion was independently
associated with higher hazard
of BI.

Iron repletion was independently
associated with higher hazard
of bacteremia.



FERRITIN/ENFEKSIYON

13 calismanin 9’unda yuksek ferritin
— Enfeksiyon gorilme sikhiginda artis

— Enfeksiyon iliskili mortalitede artis

— 1.5-3.1 ortalama artis

4 calisma hici bir iliski yok

ESA kullanimi

Ferritin bakma zamani, esik deger



DEMIR KULLANIMI/ENFEKSIYON

24 calisma

2 randomize kontrollG
— DRIVE ve Besarab
— Demir dozu ile enfeksiyon arasinda iliski yok

12 calisma iliski var
10 calisma iliski yok



EPIBACDIAL CALISMAS|

Table 2. Characteristics of patients with (n = 50) and without (n = 935) bacteremic episode (BE)

Characteristic Patients with BE Patients without BE P Value®

Age, years (mean * SD) 63.4 + 15.7 59.8 £ 15.5 0.08
Gender, male: n (%) 26 (52.0) 569 (60.9) 0.21
Comorbidity

diabetes mellitus: n (%) 9 (18.0) 111 (11.9) 0.20

malignancy: n (%) 9 (18.0) 63 (6.7) 0.003
Time since start of dialysis, years (median and [range]) 2.43 [0.2 to 24] 3.62 [0.1 to 29] 0.18
Mode of dialysis

hospital center: n (%) 47 (94.0) 789 (84 4) 0.064
History of transplantation: n (%) 5(10.0) 148 (15.8) 0.267
Number of red cell packs transfused within the past 9 mo: 295 £ 46 1.05 = 2.7 <0.0001

(mean * SD)

History of BE

=1 within the past 18 mo: n (%) 17 (34.0) 82 (8.8) <0.0001

no. of previous BE (mean * SD) 0.80 + 1.63 0.14 = 0.57 <0.0001
Current immunosuppressive therapy: n (%) 6(12.0) 394.2) 0.009
Current erythropoietin treatment

no. of patients treated: n (%) 30 (60.0) 477 (51.0) 0.22

current dose. k1//wk: (mean * _SD) 464 + 4909 285 + 357 nn2_____

Iron Rx within past 6 mo: n (%) 27 (54.0) 502 (53.7) 0.96
e R T T TR P O Wt PaoT O o T {707 IOy 77 OO

Nasal swab positive for S. aureus: n (%) 15(31.3) 265 (29.4) 0.79
Surgical procedure within 1 mo: n (%) 2 (4.0) 43 (4.6) 0.84
Vascular access

A/V fistula 25 (50.0) 778 (83.2)

A/V graft and shunt 7(14.0) 117 (12.5) <0.0001

dialysis catheter 18 (36.0) 40 (4.3)

® P value of x?, or Mann-Whitney U test, as appropriate. Abbreviations as in Table 1.

Hoen B, EPIBACDIAL study J AM Soc Nephrol. 1998;9(5):869-876.




EPIBACDIAL CALISMAS|

Relative Risk (95%

Risk Factor confidence interval)

Vascular access

fistula 1

graft and shunt 1.29 (0.50 to 3.34)

catheter 7.64 (3.73 to 15.67)
History of bacteremia

no previous episode 1

1 previous episode 1.19 (0.44 to 3.23)

=2 previous episodes 7.33 (3.27 to 16.43)
Current immunosuppressive treatment

no 1

yes 3.01 (1.20 to 7.56)
Corpuscular hemoglobin (per 1 g/dl  0.75 (0.60 to 0.93)

increment)

Hoen B, EPIBACDIAL study J AM Soc Nephrol. 1998;9(5):869-876.



Aktif sistemik enfeksiyon varliginda
damardan Demir tedavisinden kacinin
(Not Graded)

KDIGO Clinical Practice Guideline for Anemia in Chronic Kidney Disease



SONUC

Demir eksikligi sik gérilen bir sorun

Tedavi kan verilmesi, ESA kullanimini
azaltiyor

Damardan yol daha cok tercih ediliyor

Damardan demir tamamen masum
degil



