O pOAOG TNC avOLULaG GTNV KOPOLOKT) OVETOPKELX

KOl 1 GNUOCLN TNE AVTILETAOTIONG UE YOpNYNon
epLOPOTONTIVIG

Kapotoroyiko Tunuo AckAnmieiov BovAoc



CHF Prevalence and Cost

Wean age 74

2% of total population (5 milllon Amencans)
10% at ages a0+

2% of all medical admissions

25% mortality at 1 year

30% of all CKI have CHF

64% of patients who stant dialysis have CHF
Annual US cost of CHF $56 billion dollars

Lewy et al MEJW 200234713497 O'Connell Clin Cardiol 200023 suppl 3: 101 &
Willer et al Cardiology Clinics 2001:19:594 Klarenbach et al AJKD 2002:40:1132
Avarn et al. Arch int Med 2002:162:2002 Colling. AmerJ Med Sci 200352516312




Change in prognosis of CHF over
50 years

+ Framingham Study

— |n 1950-1969, adjusted 1-year mortality in CHF in
men was 30%

— In1990-1999, itwas  28%
+ Why the disappointing results?
+ Could ANEIIA he an important missing factor?

Lewy et af NEJW 200254713597




Cardiology Perspective —
Importance of Anemia in C

e Cardiology CPGs for tx of CHF
B Anemia, not mentioned

7

B Contribution of CKD, not mentioned

e Exacerbating features in CHF

B Anemia, not mentioned
B CKD, not mentioned

Facker M CohnJM. Consensus recomimendations for the management of chronic
heart failure. Am J Cardiol 1999 8305uppl 280 1A-8. Tsuyuki BT, et al. Arch Int Med

2001 161:2337-2342.



OBJECTIVES

1. Anemia: an under-recognized problem
in cardiac patients

2. Anemia induces abnormal LV geometry

3. Anemia aggravates heart failure and
increases mortality

= Treatment is salutary

4. Anemia fosters progression of CKD
= Treatment is salutary



Anemia and cardiovascular disease

Anemia

CHF .ﬂ"""'h.-""'l- Tissue hypoxia
LVH andeuentual/ 4 Peripheral vasodilation

cell death \

T Ventricular 1 Blood pressure

Heart rate and

T Plasma volume / T Sympathetic activity

.

stroke valume
Fluid retention ™ W _, ‘/ £ Renal blood How

T Renin angiotensin
aldosterone ADH

Anand et al Brt Ht J 19593; 70:357




Hemoglobin levels decrease as CHF

becomes more severe
14.0
13.5
13.0
12.5

Hb level {g/dL)

12.0 t

15 *

1.0 T
N
10.0 1 7 3 1

HYHA Class * P < 0.05 compared with class 1
T P < 0.05 compared with class 2

Silverberg Dz, Wexler O, et af J Am Coll Carchol 2000 35:1737-17 44




Prevalence of Hb < 12 g/dL by NYHA class

NYHA class

IV

o with anemia

% with Hh < 12 g/dL

Silverberq et al. Wisniacki et al.
n=142 n=201

9.1
19.2
32.6

9.1
93.6

Wisniackl e 5/ Heart 2007
siverberg DS, Wexler D et g JACC 2000;35:1737




Hazard Ratio

RENAAL Retrospective Analysis:
b is an Independent Risk Factor

5-

|A—— (RCT; n=1513)

=13.8 12.5-13.8 11.2-12.4
Hb Quartiles (g/dI)

kieane WWE, et al. Kidney Int 2003;63id): 145991507

4.2

<11.2

I

I p= 0001



Relationship between BNP and Hemoglobin in
129 CHF patients

P<0.0068
3700+1330

2900+1050
I Hei=39

1490+860 Het 35-39
m Het=35

0-
MNegative correlation between Hct. and BENP

Wexler, milverberg et al submitted




Anemia and CHF, monrtality, hospitalization and
severity of CHF

+ |n 24 of 25 studies in CHF, anemia was associated with an
increase in mortality:

SOLVD, ELITE, Val-HeFT,

ATLAS, IN-CHF, PRAISE and OPTIME, COPERNICUS
studies

In 7 of 7 studies in CHF, anemia was associated with an
increase in hospitalization

In 13 of 15 studies in CHF, anemia was associated with
increased severity of the CHF

siverberg DS, Wexler D et al. Climcal Mephrology 2003; 60 Swapi 1593




CHF as a trigger of anemia

* LyloKInes Ml in rats (ligation of LCA).

v E%ﬁmp.‘j‘f“” p".'jdt;“:“””- The animals developed heart
T e fallure over a B week period

Y Fe release from RES

» Prateinuria with loss of endhropoietin, ¥ Hb due to;
Fe, transterrin

* ACE inhibitors withse enythropoietin
production inhibition of cell multiplication

 Aspinn 4 Gl Dlood 1053

» CKI with 8 EPO production 4 EPO
resistance and uraemic enteritis A THF o (from the heart)

 Dighetes with s EPO production
* Hermodilution

¥ erythrocyte precursor levels

f apoptosis

lverson et al. Am J Fhyaiol 2002 Silverberg |, Wexler et al Clin Nephral 2003;60 Suppl 1; 5593




Two Vicious Cycles

El Niiio / La Nifia
Nature’s Vicious Cycle



Cardiorenal anemia syndrome:
a vicious circle of destruction

CHF

Anemia




Pathophysiology: CHF—Anemia

Anand |5, et al Br Heart J 1993 70: 357 02



Pathophysiology: Anemia — CHF

Anemia

Tissue hypoxia

LVH and eventual P eripheral vasodilation

cell death
1 Ventricul — EPO —
ﬁ?ﬂrrﬂ;r Cardiomyocyte 4 Blood pressure
Survival
Factor?

T Plazma volume T Sympathetic activity

Fluid retention 4 R enal blood flow

T Renin angioten<in
aldosterone ADH

katz Al Ann Int Med 1994 121(5):365-371.
Johnsan DB, Dell'ltalia L), Curr Opin Mephral Hypertens 15986;50):186-191.



XKA - Avouuia: Epmerpia
Ackinmeiov Bovlag

 H onuoacio ¢ avoluiog otn voonpotnta Kot TnV
rowotnTo ComMe acbevov pe XKA

do Ilow. 2vv KA (mepiinyerq)

* Prevalence and significance of anemiain
hypertensive heart —fallure

13th European Meeting of Hypertension 2003

e YTEpTOaon, COVOPOLO KOPIAC—VEPPDOV—OVOLULOG
Ko epvOpomomrivn

8o Ilaveld 2vv Apt. Yreptraong 2003



Yvunepaoporto (1)

Hb < 12g/dl €iye to 69.6% ( 60% yvvaikec )



Yvunepdoporo (IT)

AcBOeveic pe avoupio etyov

e [IeprocOTEPO YPOVO VOoAELNG

e IleprocotepeC emavelcay®YEC

e [IepiocoTEpOLC BarvaToug
o XePOTEPT TOLOTNTO CONC



2KOI10X (1)

Na otepevvnOel n emintwon e avapioc otn XKA



2KOIIOX (11)

No otepevvnbet:
 H onuacia otnv mpoOKANGN avoupiog tov
pAEYLOVOOBV TapousTpov (TNFa, IL-6)

 H onuoocio tc avaipioc ot voonpotnta Kot
Ovnrotta TV acbevov.



2KOIIOX (111)

Na otepevvnOet:
H onuoacio tnc 010pOmong e avaipioc pe
YOPNYNGT YOUNADV 00GEMY £pLOPOTOINTIVIG
Kol G1OMpov 1.V.



AXOENEIX kon MEOQOAOI

100 acBevelc ue
e« XKA (NYHA II-1II xou Echo : EF<40 %)
o avoupio pe emimedo Hb < 10 g/dl.



AXOENEIYX kot MEOOAOI

Kpirtpuo amrokAEIGHov:
210N POTEVIKT] ovOoLLLi
Kakonbeig vocot
XNA
Nocot KoAAoryOvou
AOMOELS VOGO
Y oOvpeogdoicog



AXOENEIX kot ME®OAOI

Ot acBeveic Ba TuyonomomBovy ce 2 oUAOEC:

OMAAA A

ovvnOng ayoyn XKA + EPO + Fel.v
OMAAA B:

cvvnonc aymyn XKA




Boowkog €Aeyy0g

[TAN)peC 16TOPIKO
HKIT
RO Ompakoc

Ymepnyoypo@nLo
Aokipoaocio kOTmong (6 min walk test)



Baoikoc EAeyyog

[TAYpNC oo toAOYIKOC — Broymuukog EAeYY0C
Fe, ®epprrivny, B12

IL — 6, TNFa

hsCRP

BNP

TSH



2HEOLOG OGS TNGS MeEAETNG

Eleyyog  €£000¢ 1 uqva 1 é10¢g
I I I
0 I I I I
EICAYWY 1 2 3
Tuyoomoinon Xoupappoto

‘Evap&n aywync enavéLeyyog Hct
Boaoukdg Edeyyog



TYXAIOIIOIHXH

;
-Epyaoctnplokog EAeyyog

-Y TepMn Y 0KapPOOYPAPT L
-6 min walk test

OMAAA A

2ovnong ayoyn
+ EPO - Fe

OMAAA B

2ovNOng ayoyn



0 1 mth

o >

; ;
-Epyactnplokoc EAeyyocq -Epyoaoctnprokog Ereyyog
-Y mepnyoxopdiory pagn o ~Y TEPNHOKAPOLOY PAPT L0

-6 min walk test -6 min walk test



;
-Epyaoctnplokog EAeyyog

-Yepnyoypagnuo.
-6 min walk test

1 mth 12 mth
P————— = - -
‘EAeyyoc cvuPaupdtov
v
-Epyaotnplokog EAeyyog
-Y epnX0YpOPnLaL
-6 min walk test



