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Incidence of heart failure (heart failure based on physician review of medical record
and strict diagnostic criteria) by age and sex (Framingham Heart Study 1980-2003)
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ENFERMEDAD RENAL CRONICA Y ANEMIA

TABLE 131-2 -- STAGES OF CHRONIC KIDNEY DISEASE (CKD) WITH PROJECTED NUMBERS OF INDIVIDUALS AND THE FREQUENCY

COMPLICATIONS
l Stage Description GFRp (mL/min/1.73 m:) Projected Number (x1000) Symptoms or Signs
1 Chronic kidney damage with normal or increased GFR =80 5900 Anemia 4%

Hypertension 40%

H-year mortality 19%

2 Mild GFR loss 60-89 5300
Hypertension 40%
H-year mortality 19%

3 Moderate GFR loss 30-59 7600 Anemia 7%
Hypertension 55%
S-year mortality 24%

4 Severe GFR loss 15-29 400 Hyperphosphatemia 20%
Anemia 29%
Hypertension 77%
H-year mortality 46%

5 Kidney failure =15 or dialysis 300 Hyperphosphatemia 50%
Anemia 69%
Hypertension =75%
3-year mortalty 14%

De Jong PE, Brenner BM: From secondary to primary prevention of progressive renal disease: The case for screening for albumir
Int 2004; 66:2109-2118.5creening for albuminuna detects patients with early kidney disease
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'VISION DEL CARDIOLOGO nemi e

3. Prevalencia de anemia en falla cardiaca y asociacion con resultados adversos
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Candesartan in Heart Failure: Assessment of

ENSENANZAS DEL CHARM

Reduction in Mortality and Morbidity

FALLA CARDIACA - ANEMIA
4 NUMERO INGRESOS HOSPITALARIOS

FACTOR PRONOSTICO DE MORTALIDAD
INDEPENDIENTE DE LA FEVI

FALLA CARDIACA - ERC

COMPARTEN FACTORES DE RIESGO

PARA INICIO — PROGRESION

ERC — COMORBILIDAD FRECUENTE EN ICC

MORTALIDAD - 2 ANOS

FALLA CARDIACA = 26 %
ENFERMEDAD RENAL CRONICA = 16 %
COEXISTENCIA =38 %

CONCOMITA - ANEMIA = 45 %



T FAILURE

ostic Significance of Hemoglobin Levels in Patients
Heart Failure

Ipon, Agustin Urrutia, Beatriz Gonzélez, Juan Herreros, Salvador Altimir, Ramon Coll,
at Prats, Celestino Rey-Joly, and Vicente Valle

337 PACIENTES

NYHAIl =46 %
NYHAIIl =44 %

CREA > 2.5 mg/dl=6 %

Hb <12gr/dL

Percentage of Patients
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Figure 1. Percentage distribution of patients with anemia by functional
class for heart failure (NYHA).
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Figure 3. One-year mortality in patients with and without anemia on

initial visit.

Figure 2. Graph showing means and standard deviatior
bin levels for survivors and patients who died at 1 year «

Rev Esp Cardiol. 2005;58(
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Emerging Role of Anemia in Heart Failure

Judith E. Mltchell MD
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WM. Reduced kidney function and anemia as risk factors for mortality in patients with left ventricular dysfunction. J Am Coll Cardiol 2001;38:955-962.



o-renal anemia syndrome

iadis G!, Konstantinou D?, Chytas I*, Vergoulas G*

1. Two-year mortality and incidence of ESRD m a 5%

e of Medicare patients from the USA

Two-year | . ']—"T:V{l'—}-'(?ﬂ,r :
mortality(%) incidence of
ESRD (%)

inemia, CHF or CKI 7.7 0,1
mia 16,6 02
i 26,1 0,2
" and anemia 34,6 0,3
' 16,4 2,6
and anemia 27:3 54
- and CKI 38,4 3.5
= CKI and anemia 45.6 5.9

Congestive Heart Failure, CKI: Chronic Kidney Insufficiency,

: End Stage Renal Disease

DKRATIA 2008, 12, 1: 11-16

National Heart, Lung,
and Blood Institute

NHLBI Working Group
Cardio-Renal Connections in Heart Failure and Cardiovascular Disease

Auaust 20. 2004

Summary of characteristics of the cardiorenal syndrome

Characteristics of the cardiorenal syndrome

Reduced RBF and GFR
Increased venous congestion
Increased renovascular resistance
Albuminuria

Tubular damage

Worsening renal function
Diuretic resistance

Activation of the TGF

Anemia

Increased mortality

Abbreviations: TGF, tubuloglomerular feedback mechanism.

» ‘ '
i “I‘ g

A"cadem

Baliga RR, Young JB. Baliga RR, Young JB. Staying in the pink of health for patients with cardiorenal anemia requires a multidisciplinary approach. Heart Fail Cli




ropoietin in cardiovascular diseases

an der Meer?, Adriaan A. Voors?, Erik Lipsic®P, Wiek H. van GilstP*,
van Veldhuisen®
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Hemoglobin levels (g/dl)
Fig. 1 One-year mortality in NYHA functional class Ill and IV patients for
the different haemoglobin levels.2®
FE + ESA
PROGRESION ILVERBER
Anemia ERC -~ 1oC - CORRECCION SR
QoL DE LA ANEMIA 2002
f BUENOS RDOS TERMINO CRAS
50 % ICC
TIENEN
ANEMIA
ure Heart Failure Bl = PUBLICACIONES CRAS 2010
FACTOR ESA + Fe ENICC/
PR POBRE ERC ESTUDIOS
e cardio-renal anaemia syndrome.** PRONOSTICO AWG

European Heart Journal (2004) 25
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ERITROPOYETINA - FISIOLOGIA

Start
.
Stimulus: Hypoxia due to

/ Nermal blaod oxygen levels \ decreased RBC count,

decreased availability of O,

to blood, or increased
""%%e tissue demands for O,

Erythropaietin \ Kidney releases
stimulates red b/ | erythropoietin
bona marmow X

Bone Marrow

| Stem Cell ” Precursor " Frogenitor I

Pluripotent  Burst-Forming Colony- Proerythro- Erythro-  Reticulocyles  F
Stem Cell Unit-Erythroid Forming blasts blasts Bi
Celis Linit-Erythroid C

Cells

Erythropoietin racepto Rapid
e iron uptake
poptosis Neocytolysis
enythropoietin

10 - 14 days 5-7 days

The Story of Erythropoietin By John /. A
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Treatment of an anemic patient with
Normal l transfusions (Tx) and then with Epo

Red blood cell count

By
EVA BONSDORFF and EEVA JALAVISTO,
Reseived 1 June 1948,

1950
REISSMAN / ERLEV
RATONES

HIPOXICOS i 3 -
ESTIMULACION GR \kf_ ‘}7

1968 \, Correction of the Anemia of End-Stage Renal Disease with
i 357 2) Recombinant Human Erythropoietin
PURIFICACION EPO - I-.,_ o Joseph W. Ezchbach, M.D., Joan C. Egrig, Ph.D., Michael R. Downing, Ph.D., Jeffrey K. Browne, Ph.D., and John W.

IDENTIFICACION S adamson, MD.
GENES :

1

‘\ SBRVICES

C@

e - 1985
F | EPO RECOMBINANTE J
_ PRIMER ENSAYO J
and expression of the human erythropoietin gene | FORMA SINTETICA
e factor /glycoprotein hormone,/mixed oligonucleotide probes /genomic screening)

* SipNEY Suaas®, CHI-HWEI Lin*, JEFFREY K. BROWNE*, RALPH SMALLING®,
E*, KENNETH K. CHEN®, GARY M. Fox*, FRANK MARTIN®, ZIPPORA STABINSKY*,
DRAWI¥, Por-HstunG Lar*, AND EUGENE GoLDWaSSER

"
~ation of Human Erythropoietin

axe, i CHarLEs K.-H. Kung, anNp EUGENE GOLDWASSER

Tur Jounwar or Biological CHEMMTEY
Vol. 252, No. 15, Insue of August 10, pp. 5558-5584, 1977
Printed in U.5.A.
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DEFICIENCIA RELATIVA y/o RESISTENCIA DE EPO
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b’ JOURNAL of the AMERICAN COLLEGE of C

JACC Vol. 53, N
February 24, 20C

DEFICIT NUTRICIONAL (Fe-Folato-B12)

MALABSORCION - EDEMA MUCOSA INTESTINAL

CAUSAS DE
ANEMIA EN
FALLA
CARDIACA
DISPONIBILIDAD LIMITADA DE Fe PARA ERITROPOYESIS
4 CITOQUINAS PROINFLAMATORIAS

Anemia: The Point of Convergence or
Divergence for Kidney Disease and Heart Failure?

Amir Kazory, _\’ID, Edward A. Ross, MD

Gainesville, Florida
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. STUDIES Heart Failure

ffect of Correction of Mild Anemia
ere, Resistant Congestive Heart Failure
Subcutaneous Erythropoietin and

enous Iron: A Randomized Controlled Study

Silverberg, MD, Dov Wexler, MD, David Sheps, MD, Miriam Blum, MD, Gad Keren, MD,
h, MD, Doron Schwartz, MD, Tatyana Yachnin, MD, Shoshana Steinbruch, RN,
pira, MD), Shlomo Laniado, MD, Adrian Taina, MD

Table 3. The Effect of Correction of Anemia by Intravenous Iron and Erythropoietin Therapy on Various Parameters in 16 Patients

- a in the Treatment (A) and 16 in the Control (B) Group
* Awentis
; 1 Control Treatment p Value
Sud Sud f tests Time Group Interaction
Parameter Time Mean Dev, Nlean Bres, for BL. Effect Effect Time % Group
IV furosemide mg/wk Before 49.3 27.6 76.7 36.8 0.03 0.001 NS <0.0001
After 63.1 371 6.6 282
Oral furosemide mg/d Before 136.2 86.1 132.2 38.9 NS NS 0.023 <20.0001
After 1750 1130 6d 4 391
Days in hospital Before 9.9 4.8 13.8 7.2 NS 0.039 0.03 <0.0001
After 15.6 9.8 2.8 6.6
Hb, g Before 10.9 0.8 10.3 1.2 NS =0.0001 0.0004 =(.0001
After 10.8 0.8 1.8 1.1
Ejection traction Before 284 7.6 30.8 12.6 NS NS <0.013 <0.0001
After 230 6.9 361 11.9
Serum creatine mg% Before 14 0.9 1.7 0.8 NS 0.022 NS 0.006
After 18 0.5 17 07
d

IA DE LA CLASE FUNCIONAL ; PREDICTOR DE
. - <= HOSPITALIZACION

TEMPRANA

' REDUCCION EN LOS DIAS

DE HOSPITALIZACION

&) JACC

JOURNAL of the AMERICAN COLLEGE of Cs

ESTABILIDA
DETERIORO

Vol. 37, No.
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Effect of Erythropoietin on Exercise Capacity in Patients
With Moderate to Severe Chronic Heart Failure

Donna M. Mancini, MD; Stuart D. Katz, MD: Chim C. Lang. MD: John LaManca. PhD:
Alhakam Hudaihed. MBBS: Ana-Silvia Androne, MD

TABLE 3. Maximal and Submaximal Exercise Capacity at Baseline and End of Study
Control EPO
Baseline End Baseline End
Rest Exercise Rest Exercise Rest Exercise Rest Exercise

Heart rate, bpm 77+9 100+19 8111 102+22 76+9 10614 73+7 102+13
Blood pressure, mm Hg 88+8 96+9 81+8 90+10 87+8 94+12 87+8 94+15
Respiratory quotient 0.83+0.04 1.14=0.11 0.88+0.07 1.10+0.11 0.84+0.06 1.13+008  085+0.07  1.10=0.08
Vo, 10.0+1.9 9.5+1.6 11.0+18 12.7+2.8*
Vo, AT 8.2+1.2 71+08 7.5+1.1 8.7+1.9"
Exercise duration, s 421115 459+172 590107 657 =119
6-minute walk distance, ft 929+ 356 1052+403 1187279 1328+254*

‘I;I'UE AT indicates 0xygen cnnmmptlun at anaerobic threshold.

*P=-0.05 rest vs exercise; TP<-0.004 rest vs exercise.
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oietin improves anemia exercise tolerance
| function and reduces B-type natriuretic
ind hospitalization in patients with heart
nd anemia

. MD, PhD," Donald Silverberg, MD.” Francesca lovine, MD,” Stefano Capobianco, MD,*
ti, MD," Anna Calabrd, PhD," Maria Stella Campagna, PhD." and Ranuccio Nuti, MD" Siena, Italy;
78

Figure 2

Hb
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132+
126

p=0.02
r=-0.64

1

120+
114
10.8

’ uﬁ A + HOSPITALIZACION
Correlation between improving NYHA class and HB levels in EPO

e Hamatalaaice ne NP valiieac iyl it
group: increased NYHA classes appear related to lower HB levels. Table V. Hematological and BNP values, mortality an
hospitalizations at the end of the one year followup

V. Comparison of renal function and red cell parame
reen the 2 groups at the start and dffer the 3-month
d stugy

ANEMIA - EMPEORAMIENTO

Group A (n = 20) Group B (n = 18)
CLASE FUNCIONAL

Initial Final Initial Final
251+03 1B+04* 24+06 22+05

Parameter Group A Group B

Hb (g/dL) 11.6 + 0.4 98 +0.!
Het (%) 352+3 304 + 2.
43+9 50+ 14 45+11 47 +8 RBC 3805 32+0.
’ BNP Jil+ 18/ SR+
Deaths ] 2
Frequency hospitalization 0.8 1.7
per patient per year
No. (%) of patients 4/20 (20 8/18 (44..
hospitalized over the year

4+06 124+08% 106+0.7 105+0.46
30 + 3 d6. 4 + 4 32+ 4 31+5
33+04 4.2 + 0.61 34+05 32+05

50

srgroup and intragroup).

% (o]
agroup and intergroup).

JORIA DE LA FUNCION RENAL 100

-150

-200

-250

Mean ABNP reduction values after three months in EPO and placebo
groups.

it ] 2006;152:1096.e9-1096.e15.



Effects of B-erythropoietin treatment on left ventricular
remodeling, systolic function, and B-type natriuretic
peptide levels in patients with the cardiorenal

. %0
anemia syndrome
Alberto Palazzuoli, MD, PhD.* Donald S. Silverberg, MD,” Francesca lovine, MD,* Anna Calabrd, PhD? o
Maria S. Campagna, PhD," Maddalena Gallotta, MD," and Ranuccio Nuti, MD" 80
E 75 4 —
—&— GROUP A == G5
® GROUP B et =9~ 0¥
~ 65 -
EDAD =74 ANOS o
FEVI =30 % - Eo%
°P<.05 - - 7
. ‘ P < 01 D. CREA =43 mi/min - ' '
BASELINE 4 MONTHS 12 MONTHS NYHAI -1V BASELINE 4 MONTHS 12 MONTHS
‘EF values at start, 4 months, and 12 months of follow-up C.ISQUEMICA =60 % Mean LVSV at start, 4 months, and 12 months of follow-up p

1 group A (EPO) and group B (placebo). Erythropoietin
mproved LVEF after 12 months.

HB = 10.4 gr/dL

group A (EPO) and group B (placebo). Erythropoietin
reduced LVSV after 4 and 12 months.

Relationship between BNP and Hb levels after 12 months in 2 groups: B

in EPO-treated patients, BNP decreased together with Hb increase. .
1000 =+

900
800 + . *
700

3 P=.01
(] r=-0.61

600 L .

500 ¢ . 4
400 T ¢
300 .

200 + .

100

114 120 126 132 138 Hb " 28 L 103 L

Am Heart ] 2007;154:645 .e9-645.e15.




ropoietin as a treatment of anemia in heart failure:
>matic review of randomized trials

1ge in Hemoglobin (g/dL)
005

008

8

08

003

i 2006

i 2007

008

ki 2007

j 2001
wisen 2007

SA (n = 430) versus control (n = 352)

Weight

10.0%
11.4%
11.7%
7.1%
5.9%
11.4%
10.8%
6.7%
5.8%
8.7%
10.5%

Mean difference [95% Cl]

2.70[2.19, 3.21]
2.90 [2.60, 3.20]
1.60 [1.36, 1.84]
1.10 [0.21, 1.99]
2.80[1.71, 3.89]
1.80 [1.51, 2.09]
1.90 [1.51, 2.29]
1.00 [0.05, 1.95]
1.60 [0.49, 2.71]
2.10 [1.43, 2.77]
1.90 [1.47, 2.33]

1,98 [1.62, 2.35]

4 2
Favors control

C: Exercise Capacity

6-minute walk test (meters)
Kourea 2008
Mancini 2003
Parissis 2008
van Veldhuisen 2007

Subtotal: ESA (n = 167) versus control (n = 94)

Exercise duration (seconds)
Ghali 2008
Mancini 2003
Palazzuoli 2006
Ponikowski 2007

Subtotal: ESA (n = 190) versus control (n = 172)

B: Ejection fraction (%) Weight  Mean difference [95% CI]
= Kourea 2008 19.7% 4,00 [-0.34, 8.34] =t
= Palazzuoli 2007 224% 7.30 [3.84, 10.76] ——
+_‘— Parissis 2008 21.0% 6.00[2.09, 9.91) -
Zg Silverberg 2001 13.4% 13.30 [6.56, 20.04] —
— van Veldhuisen 2007 23.5% 1.29 [-1.80, 4.38] ™
o Total: ESA (n = 194) versus control (n = 127) 5.77 [2.43, 9.11] -
! 2 0 0 10
0 2 4
Favors ESA Favors control ~ Favors E
Weight Mean difference [95% ClI]

25.0% 70.00 [8.69, 131.31] ——

17.1% 84.12[-9.58, 177.82) ™ S

22.8% 129.00 [59.67, 198.33)] S —

35.1% 22.80 [-1.94, 47.54] =

69.33 [16.99, 121.67] -

34.7% 11.70 [-17.34, 40.74] E 3

20.4% 198.00 [64.46, 331.54) —_—

26.2% 108.00 [14.47, 201.53) ———

18.7% 129.00 [-17.93, 275.93] . N

96.82 [5.22, 188.42) et
200 100 0 100 200
Favors control Favors ESA

Kotecha D, Ngo K, Walters JA. Erythropoietin as a treatment of anemia in heart failure: systematic review of randomized trials. Am Heart J. 2011 May; 161(5).



t Failure Hospitalizations

ESA
Events Total

5 3 18

25 162
B8 3 21
13 1 15
006 4 20
007 4 26
)8 2 21
2007 2 19
sen 2007 4 110

A (48/412) versus control (66/322)

ity: Chi? = 7.78, df = 8 (P = .46); I* = 0%

rall effect: Z = 2.80 (P = .005)

D: NYHA Class Weight  Mean difference [95% Cl|
Control  Weight Peto Odds Ratio Cosyns 2008 12.2% -1.00 [-1.34, -0.66)
E":"'s T°‘Z' 4 31'?05;’8026 - : _ Ghali 2008 13.4% -0.06 [-0.17, 0.05)
S 57 e  O7abdsdad = Kourea 2008 12.6% -0.50 [-0.78, -0.22]
5 20 T2% 051 [0.11. 2.36] — Palazzuoli 2006 12.5% -0.80 [-1.09, -0.51]
4 8 41% 0.09[0.01,067] ———— Palazzuoli 2007 12.6% -0.80 [-1.07, -0.53]
8 18 92% 0.33 [0.09, 1.28) = Parissis 2008 11.6% -1.10 [-1.51, -0.69]
S & Y LR R Silverberg 2001 11.9% -1.70 [-2.07, -1.33]
S B B ok {0: 0y 4:80} 1 van Veldhuisen 2007 13.1% 0,07 [-0.27,0.13]
4 B 74% 0.46 [0.10, 2.05] - Total: ESA (n = 370) versus control (n = 287) -0.73 [-1.11, -0.36)
0.56 [0.37, 0.84] VS
0.}1 1 1:0
B: All-Cause Mortality
ESA Control Weight Peto Odds Ratio
Events Total Events Total [95% CI]
Cleland 2005 1 18 1 6 2.7% 0.25 [0.01, 6.54]
Ghali 2008 11 162 18 157  49.0% 0.57 [0.27, 1.22] —
Kourea 2008 1 21 3 20 6.9% 0.32[0.04, 2.47]
Mancini 2003 1 15 0 8 1.7%  4.63[0.08, 283.86] »
Palazzuoli 2006 1 20 2 18 5.2% 0.44 [0.04, 4.54]
Palazzuoli 2007 3 26 4 25 11.4% 0.69 [0.14, 3.35] ——
Parissis 2008 0 21 2 1" 3.2% 0.05 [0.00, 0.96] ¢
Ponikowski 2007 1 19 1 22 3.6% 1.16 [0.07, 19.41]
Silverberg 2001 0 16 4 16 6.7% 0.11[0.01, 0.86]
van Veldhuisen 2007 6 108 0 55 9.6% 4.75[0.85, 26.48] I a—
Total: ESA (25/426) versus control (35/338) 0.58 [0.34, 0.99] L 2
0.1 1 10
Favors ESA Favors control

—
-
e
—
-
} + 1
2 -1 0 i
Favors control Faw

Kotecha D, Ngo K, Walters JA. Erythropoietin as a treatment of anemia in heart failure: systematic review of randomized trials. Am Heart J. 2011 May; 161(5).



of darbepoetin a on right and left ventricular
¢ and diastolic function in anemic patients with

 heart failure secondary to ischemic or idiopathic -
| cardiomyopathy PREVIENE LA MEJORIA DE LO
HIPERTROFIA PARAMETROS

COMPENSATORIA HEMODINAMICC

sis, MD," Kallirrhoe Kourea, MD," Fotios Panou, MD, Dimitrios Farmakis, MD,
kevaidis, MD, Ignatios Ikonomidis, MD, Gerasimos Filippatos, MD, and + INJURIA I SQUEMIA =
Kremastinos, MD Athens, Greece -. REPERFUSION

Darbepoetin a (n = 5

Baseline Fir
4 ENTREGA 02
+ VOLUMENEs TOLERANCIA A
INTRACARDIACOS EJERCICIO
S | I + REMODELACION "» ||_\,I,r end-systolic volume (mL) 172+ 73

ANGIOGENICO

PRESERVA LA RESER
» " ¢ NEUROHORMONAL CARDIOVASCULA
+ STRESS PARED
ROL ANTIAPOPTOTICO \/
| LVEF (2%) - 2%+ 6
4 CONTRACTILIDAD W RVEF ) 45+9
4 CITOQUINAS _
CARDIOPROTECTORAS / |R"u"' systolic pressure [mm Hg) 51 %15 4.

I — 4+ FEVD m — OPTIMIZA LA FUNCION
VENTRICULAR DERECHA

1 Joumal

il 2008



Once-Monthly Administration of Darbepoetin Alfa
for the Treatment of Patients with Chronic Heart

Failure and Anemia

A Pharmacokinetic and Pharmacodynamic Investigation

Volume 46, Number 2,

TABLE 1. Baseline Demographics of Study Population

Darbepoetin Alfa

Placeho* 0.75 pgks SCIV 2.0 pg/kg SC 3.0 po/ke SC 5.0 po/kg SC
CHF Hs CHF Hs CHF Hs CHF Hs oy Hs
(n=9 (n = 8§) {n=6) (n=4) {n=6) {n =6) (n = 6) {n = 6) {n=0) {n =0)
Mean age (v) 74 (9) 74 (9) 69 (14) 64 (13) 72 (8) 69 (7) 64 (19) 64 (17) 67 (8) 63 (8)
NYHA Class OV (n) 6 5 2 3 5%
LVEF (%) 28 (Tt 34 (6) 36 (4)% 32 (6) 35(9)
Hgb (g/dL) 115 (0.5) 138 (1.1) 11.8(0.6) 143(04) 11.0(1L0) 14.0(07) 121(0.6) 144 (06) 11.2(1.1) 140 (03)
CrCl (mL/min) 41 (14) 54 (12) 39(19) 100 (36) 43 (24) 61 (18) 6% (48) 62 (18) 43 (13) 66 (13)
5
30 PACIENTES SANOS 3 4 : Dayer =
3 PACIENTES F. CARDIACA ﬁ" 3. ¥ v
m v
g 2] ¢, g .
E‘ 1 ] v . v ® 8 :
§ . v *
o 07 ig ..
'g) -1 v * v
T -1 .
v
-2 T r T T T
Placebo 0.75 2.0 3.0 50
n=8 n=6 n=5 n=6 n=




Effect of Darbepoetin Alfa on Exercise Tolerance in
Anemic Patients With Symptomatic Chronic Heart Failure
A Randomized, Double-Blind, Placebo-Controlled Trial

Table 5 Adverse Events
MEJORIA

OBJETIVO PRIMARIO.

Placebo Darbepoetin Alfa v" NIVELES HEMOGLOBINA
gﬂ::c_)sszzl;fﬁ: I;|7C LulIEHEE (n = 22) (n = 19) v PGA - CALIDAD DE VIDA
| All adverse events, n (%) 13(59) 15 (79)
ovoz2 Serious adverse events 5(23) 4 (21)
Life-threatening adverse events 2(9) 1(5) RESULTADOS
Deaths 1(5) 1(5) v PICO VO2 SIN CAMBIOS
Events with a =5% difference in incidence v SIN CAMBIOS - C. FUNCIONAL
between treatment groups, n (%) HOSPITALIZACION
Neurologic signs and symptoms NEC 1(5) 4{21) DARBO. -n=4
Upper resplratory tract Infections 0(0) 3(16) PLACEBO-n=9
Coughing and associated symptoms 4 (18) 2(11)
Joint-related signs and symptoms 00} 2{11)
Musculoskeletal and connective tissue 4(18) 2(11)
signs and symptoms NEC
Appetite disorders 2(9) 0
O Placebo . Breathing abnormalities 4(18) 0(0)
2 Gastrointestinal atonic and hypomotility 2(9) 0 {0)
disorders NEC Ogoégé*{)oo@-?x}-@*:’@o@@q}o
= - Ischemic coronary artery disorders 2(9) 0{0)
E, Nausea and vomiting symptoms 5(23) 0 (0)
E 0 o S— ‘ Physical examination procedures 2(9) 0 (0) O Placebo
S O«W Adverse events of special interest, n (%) 3(14) 3 (16) ® Darbepoetin alfa
8, " Hypertension 0(0) 1(5)
” Deep vein thrombosis 0(0) 0(0)
] g a2 Pulmonary emboll 0(0) 0(0) 0 T 0 018 17 e 14 4 17 15 0 e e e e 2 s et et et e
} 1I4 cﬂﬂmﬂ“ﬂ heart fallure 2{9} 1(5’ 7 9 1 ;:Ldy ws;i 17 19 21 23 25 27
Study\ Cerebrovascular disorder 0 (0) 1(5)
Myocardial Infarction 1(5) 0(0)
Seizure o) 0(0)
al. JACC Vol. 49

NEC = not elsewhere classifiable.

Ifa in Heart Failure February 20, .



Randomized, double-blind, placebo-controlled
pean Heart JOUma| to evaluate the effect of two dosing regimens

o of darbepoetin alfa in patients with heart
failure and anaemia

Dirk J. van Veldhuisen®™, Kenneth Dickstein?, Alain Cohen-Solal?, Dirk J.A. Lok?,
Scott M. Wasserman?, Nigel Baker®¢, Dylan Rosser®, John G.F. Cleland’, and Piotr

= @ Darbepoetin alfa: welght-based dosing
= 4 A Darbepoetin alfa: fixed dosing
) O Placebo
2 37
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°
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NYHAII -1l w S0 L
=S
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FEVI =29 % 8 o
il = |
T
T -257  subjeat
70 % - C.ISQUEMICA 57 - il _—
so- 2 55 55
- Ll 1
1 14
Visit (week)
Hb = 1 1 .2 gr/ dL Figure 3 Change from baseline at week 27 in 6 min walk distance. Values are mean + standard err

D.C=54 ml/ min

European Heart Journal (2007) 28,
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Randomized Double-Blind Trial of Darbepoetin Alfa in Patients With Symptomatic Heart

Failure and Anemia

. Median change from baseline in hemoglobin over time (safety analysis set). Vertical lines represent 1QR.
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=
1 subjects (n) “g’,
@162 153 159 158 158 155 157 150 150 148 151 146 142 140 139 140 138 137 133 133 132 132 133131 127 122120 121 = 20
©157 146 150 149 149 145 144 141 139 133 133 132 131 129 127 127 130 126 125 122 120 115 117 117 116 113108 111 o
L} L] T L] L] L] L} L} L] L] L] L] L] L} T T L] L] L] L] L} T L] T T T T T
BL1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 o
n=136 n =148 n=124 n = 136
Visit Week
Week 13 Week 27

DURACION DEL EJERCICIO

SIN CAMBIOS

O Placebo
@ Darbepoetin alfa

Logrank test, P = 0.100

Subjects at risk (n)
@ 162 161 159 154 153 150 147 146 142 142 137 135 132 131 130 129 126 126 126 126 126 125 124 121 120 119 112 386
O 15? 153 14? 145 140 139 136 132 13[) 129 128 125 122 122 120 119 119 118 11? 113 110 108 10? 10? 104 1[)0 88 41

1 3 5 7 9 11 13151719212325272931 3335373941 4345474951 5355

Study Week
Hazard ratio (95% CI) darbepoetin alfa (N = 162) vs placebo (N = 157)
All-cause mortality or first HF -related hospitalization 0.68 (0.43, 1.08)
All-cause mortality 0.56 (0.27, 1.19)
HF-related hospitalization 0.74 (0.44, 1.26)

Y/O HOSPITALIZACION

Circulation. 2008;117
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CRITERIOS DE INCLUSION DARBOPOYETINA 16
NYHA> I > 3 154
FEVI< 40 % n=1136 = _
Hb 9.0 - 12.0 gr/DI £ 14 Darbepoetin alfa
MANEJO PARA FALLA 2 134
CARDIACA. PLACEBO g
n=1142 s 12
_E 11 Placebo
2
] 2 104
9
JUN ]3, 2006— ]6 MAY,ZO'Z 0 T T T T T T T T T T 1
Baseline 6 12 18 24 30 36 42 48 54 60

Month

OBJETIVO PRIMARIO.
MUERTE POR CUALQUIER CAUSA o
1ra HOSPITALIZACION POR ICC

MUERTE POR CUALQUIER CAUSA o
HOSPITALIZACION POR ICC
DARBOPOYETINA = 50.7 %

PLACEBO = 49.5 %

EDAD =72 ANOS
NYHAIl/ IV =65%
FEVI=31%

D. CREA = 45.6 ml/min

Swedberg K, Young JB, Anand IS. Treatment of anemia with darbepoetin Alfa in systolic heart failure. N Engl J Med. 2013 Mar 28; 368(1



ERES Hb > 12 gr /dL (OMS y
KDOQI)

BRES Hb > 13 gr/d L (OMS) o
>13.5 gr/ d L (KDOQI)

!

CONTROL

l——

'>20 % o FERRITINA > 100 ng/ml

4

INICIE Y TITULE AEE

53, No. 8, 2009
1, 2009:639-47

FALLA CARDIACA

ERC KDOQI 1 -4

¢

MEDICION DE Hb

Y SN

MUJERES Hb < 12 gr /dL [OMS y
KDOQlI)

HOMBRES Hb < 13 gr/d L (OMS) Y
13.5 gr/ d L (KDOQI)

4

MEDICION DE PARAMETROS
HEMATIMETRICOS

4

SUPLEMENTE HIERRO

Anemia: The Point of Convergence or
Divergence for Kidney Disease and Heart Failure?

TSAT <20 % o FERRITINA <100 ng/ml

FALLA CARDIACA

ERC KDOQI 5 (ERC TERMINAL)

4

MEDICION DE Hb

4

MUJERES Hb < 12 gr /dL (OMS y KDOQI)

HOMBRES Hb < 13 gr/d L (OMS) Y 13.5 gr/ d L (KDOQI)

MEDICION DE PARAMETROS
HEMATIMETRICOS

TSAT > 20 % o FERRITINA > 100 ng/mi TSAT <20 %

INICIE Y TITULE AEE SUPLEMENTE HIE

*ERC = ENFERMEDAD RENAL CRONICA

*KDOQI = KIDNEY DISEASE OUTCOMES QUIALITY INITI/
*CRAS = CARDIO — RENAL ANEMIA SYNDROME

*Hb = HEMOGLOBINA

*TSAT = SATURACION DE TRANSFERRINA

*AEE = AGENTES ESTIMULANTES DE LA ERITROPOYESIS



\a anemia

SIHAY DEFICIENCIA ABSOLUTA O FUNCIONAL DE
HIERRO, ESTA DEBERIASER CORREGIDAANTES DE
DECIDIR SILATERAPIA CON AGENTES

ALGORITMO DE

TRATAMIENTO CON AEE

IN ALFA

its/1 mL 1 l‘d
! i

e Pamgne‘ '9:; IIS/W

orquez Ricardo, et al. CRAS — Sindrome de Anemia Cardio — Renal. | Consenso Colombiano. AWGLA Colombia. 2007. Vol 1. p 22 - 23.
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ESTIMULANTES DE LA ERITROPOYESIS [AEE) ES

* AGENTES ESTIMULANTES DE LA ERTTROPOYESIS

NESCESARIA

DOSIS INICIAL DE CORRECCION

(EL HIERRO IVTIENE EFECTO SINERGICO)

EPO [ALFA O BETA]

EPO {Alfa — Beta) =50 — 150U/ Kg / Semana

DARBOPOYETINA ALFA= 0.45— 075 ug/Kg/Semmana

SELECCION DELAGENTE Y VIA DE ADMINISTRACION

4

VIAINTRAVENOSA (IV)
UTILIZAR EN SITUACIONES ESPECIALES

PACIENTE ANTICOAGULADO, DOLOR
INTOLERABLEPOR APLICACION SC

EPOALFA =EPREX

USO EXCLUSIVO IV

4

ETAPA DECORRECAON

CONTROL DE Hb CADA 4 SEMANAS

AEE + HIERRO IVHASTAALCANZAR Hb NOMAYORDE 13 gr /dL
FERRITINA 400-500ug/L

TSAT 40-50%

SIHb AUMENTA < 1 gr/MES, AUMENTAR DOSIS DE EPO 25 %

SIHb AUMENTA > 2 gr/MES, DISMINUIR DOSIS DE EPO25 %

4

VIASUBCUTANEA [SC) DALUGARA
RESPUESTASIMILARA LA VIAIV, PEROES
MAS FACILDE APLICAR
DOSISESMENORS50%ALAIV

FRECUENCIA:
EPO - Alfa o Beta: 1 - 3 Veces /Sermana
50— 150 Ul /Kg / Semana

DARBOPOYETINA CADA 1 — 2 SEWANAS

o —

MANTENIMIENTO
CONTROL DE Hb CADA 1 2 MESES

Hb No> 13 gi/dl

FERRITINA 400 — 500ug/L

TSAT40-50%

PASARA UNA FASE DE CONTROL CADA 4 MESES

EN CASODE AUMENTOHb > 2 gr / MES ENTONCES REDUCIR DOSIS

ERITROPOYETINA UN 25 %, TAMEIEN REDUCIR LA FRECUENCIA DEL
APLICAGON DE LA EPOO AUMENTAR H_ INTERVALO DE TIEMPO



.
CONCLUSIONES.

a anemia constituye un importante factor de riesgo para morb
mortalidad en pacientes con falla cardiaca y disfuncion renal
asociada.

| Sindrome de Anemia Cardio — Renal (CRAS) describe este circt
iIcioso donde la anemia acelera el deterioro de ambas condicior
empeorando su pronostico.

Actualmente se disponen de pocos consensos para el manejo d
este tipo de pacientes.

El empleo de hierro parenteral constituye una terapia adyuvant
en los casos donde esta se encuentre indicada.



.
CONCLUSIONES.

1 correccion de la anemia asociada al Sindrome Cardio — Renal ce
el empleo de eritropoyetina tiene un impacto positivo en la
reduccion de hospitalizaciones y mortalidad.

La darbopoyetina hasta el momento no ha demostrado tener ut
Impacto sobre la tolerancia al ejercicio, la clase funcional, la
fraccion de eyeccion o la morbi — mortalidad.

altan mas estudios acerca de la seguridad de este tipo de terapi.

el desarrollo de nuevos farmacos que puedan impactar sobre ¢
Sindrome de Anemia Cardio — Renal.
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“LAS PREGUNTAS ABREN
PUERTAS. LAS RESPUESTAS LA
CIERRAN".



