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Mean

score 53+l 56+2 5742 592
Mean Study-Treatment

Effect 611 812 742




Tratamiento Fe EV vs OR

Fe oral corrige mejor la anemia
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L. Beck da Silva. Int J Cardiol 2013; 68:3439



Tratamiento Fe EV vs OR

ie ERGOESPIROMETRIA
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Fe parenteral es superior al Fe oral en mejorar la capacidad funcional

L. Beck da Silva. Int J Cardiol 2013; 68:3439



Fisiopatologia Fe miocardico

Fe en el miocardio de la IC esta disminuido
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P. Leszek. Int J Cardiol 2012;159:47



Fisiopatologia Fe miocardico

Relacidn entre Fe miocardico y valores séricos de marcadores de la homeostasis del Fe

tisularenla IC

Iron Hb Transferrin  Sat Tf RsTf FR

Fe r=0.11 r=0.24 r=-0.34 r=0.20 r=-0.44 r=0.26

p=0.60 p=0.22 p=0.11 p=0.37 p=0.03 p=0.21

VD Ferritina r=0.04 r=0.14 r=-0.48 r=0.20 r=-0.38 r=0.42
p=0.82 p=0.43 p=0.009 p=0.30 p=0.04 p=0.03

RsTS r=-0.29 r=0.12 r=0.61 r=-0.34 r=0.52 r=-0.47

p=0.17 p=0.50 p=0.0005 p=0.08 p=0.004 p=0.01

Fe r=-0.07 r=-0.22 r=-0.17 r=-0.03 r=-0.38 r=0.13

p=0.77 p=0.26 p=0.54 p=0.90 p=0.07 p=0.54

VI Ferritina r=-0.05 r=-0.08 r=-0.38 r=0.02 r=0.29 r=0.42
p=0.79 p=0.68 p=0.04 p=0.91 p=0.16 p=0.03
RsTF r=-0.20 r=0.15 r=0.36 r=-0.26 r=0.64 r=-0.40

p=0.31 p=0.39 p=0.06 p=0.17 p=0.0002 p=0.03

Marcadores clinicos no reflejan los niveles tisulares

P. Leszek. Int J Cardiol 2012;159:47




A Primary Composite Outcome

100+
g - P=0.87 by stratified log-rank test
€
& 60-
=
2 o
$
E 20-

0 I T T T 1

2 3
Years since Randomization

-

No. at Risk
Placebo 1142 956 818 695 591 497 395 290 211 154 092
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Estudio RED -HF

Efectos adversos
Darbepoetina Placebo Riesgo P

N =1133 N = 1140
Episodio N (%) N (%) A%(95% CI)

Global 660 (58.3) 662 (58.1 0.2 (-3.91t04.2) 0.93
IC 438 (38.7) 459 (40.3) -1.6 (-5.6t0 2.4) 0.43
Coronario 164 (14.4) 155 (13.7) -0.7 (-3.6 t0 2.2) 0.63
Ictus 61 (5.4) 45 (3.9) 1.4 (-0.31t0 3.2) 0.10
Hemorragico 39 (3.4) 30 (2.6) 0.8 (-0.6 t0 2.2) 0.26

Isquémico 51 (4.5) 32 (2.8) 1.7 (0.2 to 3.2) 0.03
Tromboemb. 153 (13.5) 114 (10.0) 3.5(0.9t06.1) 0.009
Arterial 87 (7.7)) 73 (6.4) 1.3 (-0.8t0 3.4) 0.24

Venoso 29 (2.6) 20 (1.8) 0.8 (-0.4 to 2.0) 0.19
Mixto 51 (4.5) 27 (2.4) 2.1 (0.6 to 3.6) 0.005

HTA 81 (7.1) 69 (6.1) 1.1(-0.91t03.1) 0.29
Céancer 69 (6.1) 68 (6.0) 0.1(-1.8t0 2.1) 0.90
Convulsiones 4 (0.4) 5(0.4) —0.1 (-0.6 to 0.4) 1.00
Hipersensibilidad 99 (8.7) 96 (8.4) 0.3 (-2.0to 2.6) 0.79

K. Swedberg. N Engl J Med 2013; 368:1210



American College of Physicians guideline

Mortal. | Evento Calidad Cap. Ingreso | Riesgo
CV vida ejercicio CV
Transf.
EPO + Fe §is + + + + -
Fe iv + + + + + +
“ACP no recomienda el uso de agentes estimuladores de la
eritropoyesis en pacientes con anemia leve o moderada e niCo

enfermedad coronaria”

Ann Intern Med 2013; 159:770-9




Estudio RED -HC

Comentarios

Obijetivo terapéutico: 13 g/dL de Hb
Interrupcion del estudio 58,2%
o 24% exitus
* 6,5% por efecto adverso
Disminucion necesidad de transfusion (10,9% vs
16,5%; p< 0,001)
Disminucion en reingresos por IC (572 vs 695, p=0.06)
Mejoria en la calidad de vida KQQC:
e Global: 6,68 vs 4,48; p = 0,005
e Sintomas: 6,2 vs 3,91; p=0,01
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Table 2. Patient Blood Volume Characteristics at Baseline Evaluation

Normalized hematocrit

343 209

N9x15

Parameter Controls Responders Hyporesponders
o. of participants 24 14 6
asured blood volume (cc) 45863 = 194.0 47782 = 326.2 6,131.8 = 513.0*
deal blood volume (cc) 42660 = 1321 45494 *+ 1793 48672 * 2165
lood volume excess/deficit (cc) 3203 = 1249 228.8 * 205.6 1264.7 = 387.0*
lood volume deviation (%) 75 £ 30 43+ 139 B3 L2
i ) 27 +20 565 + 19 GO6 + 37+
Ideal blood volume indexed (cc/kg) 584 £ 1.0 4414 558 £ 27
Measured red cell volume (cc) 132277 =+ 588 1,318.1 £ 990 1,769.8 = 175.1*
Ideal red cell volume (cc) 16323 = 62.7 1,720.6 = 86.0 1,866.0 = 106.2
Red cell volume excess/deficit (cc) —-3096 = 33.0 —402.5 = 80.6 —-96.2 = 126.0
Red cell volume deviation (%) -189 £ 19 -232 39 —-56 £ 69*
Measured red cell volume indexed (cc/kg) 18.1 £ 06 156 £ 06 199 = 10*
Ideal red cell volume indexed (cc/kg) 23 05 20.5 07 21413
Measured plasma volume (cc) 3.263.7 = 143.2 34300 £ 244.1 43620 = 345.6*
Ideal plasma volume (cc) 26338 + 742 2,8289 + 999 30012 = 1308
Plasma volume excess/deficit (cc) 6299 = 1121 601.1 * 165.5 13608 £ 264.5*
Plasma volume deviation (%) 241 £ 44 199 =49 49 * 7.5*
Measured plasma volume indexed (cc/kg) 47 =16 404 =14 497 £ 28
Ideal plasma volume indexed (cc/kg) 36.1 = 0.6 39 =09 344 £ 16
Hematocrit 322 06 31909 328 08

40 = 2.7*

Values are presented as mean * standard error.
*P < .05 (Wilcoxon signed rank test score).




Fisiopatologia EPO resistencia
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D. O. Okonko. Int J Cardiol 2013; 164:359



Fisiopatologia EPO resistencia
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Pacientes con anemia muestran:
1 receptor EPO en eritroblastos
1 activador quinasa reguladora del receptor
 STAT5 no 1 con EPO o GM-Mix



Fisiopatologia: Supresion eritropoyesis
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D.O. Okonko. Int J Cardiol 2013; 166:664.



Fisiopatologia: Disfuncion meédula 0sea
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“.el n° de colonias eritroblasticas tras 14
dias de cultivo era 3 veces inferior en IC
que en controles...

- y no diferia entre pacientes anemicos o
no anémicos...”

B. D. Westenbrink. Eur J Heart Fail 2010;12:676
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Fisiopatologia: Disfuncion meédula 0sea
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“...demostramos que los pacientes con insuficiencia cardiaca cronica tienen una
disfuncion de médula 6sea severa y general, afectando simultaneamente
multiples lineas hematopoyéticas...

B. D. Westenbrink. Eur J Heart Fail 2010;12:676



Fisiopatologia: eryptosis

Novedoso mecanismo de anemizacion que puede disminuir con trat® con timol
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Fisiopatologia hepcidina

N =59

Edad: 54£14 afios

Varones 83%

Clase Il NYHA

Sin anticoagulantes o antiagregantes

Sin anemia, transfusion previa o trat® con Fe
Insuficiencia renal estadio 2-3

FEVI 28+10%

[ &,.C(J ‘

& :‘.
S )

Trat® (')ptlmo Variable Baseline A 12 months
Betablogueo 100% Hemoglobin (g/dL) 14.7 [139-155| —~0.4[—13 to 05]
(CRP (mg/dL) 02(0.1-04]" +0|0-02
IECA_OARA 111'100% STNFRI (ng/mL) 1.5{11 3.3:" *04:—02 lto 0.9]**
diuréticos asa 100% IL6 (pg/mL) 32 [2.2-5.6] +0.2[—08 to 1.9]
Fe (mcg/dL) 91 [73-105] +5[—19to 33]
Ferritin (ng/dL) 132 [74-212) +25[—48 to 114]
Transferrin (mg/dL) 259 |208-304) +6|—46to 56|
Transferrin saturation (%) 266 |22-32] —10|—72 to 6]
STFR (me/dL) 03 [0.2-0.4] +0(—0to0]
Hepcidin (ng/mL) 14.7 [3.5-63] +7[—15t0 294]""
GDF15 (pg/mL) 3391 [1634-4715] +255 [— 1254 to 1377]
NT proBNP (pg/mL) 587 [127-1313] — 40 [— 294 to 49}
Hs TnT (ng/mL) 0.01 |0-003| +0|—0to0]
GFR (mL/min/1.73 m?) 643 [51-78] +12[1.3-22]

A. Martinez-Ruiz. Clin Biochem 2012; 45:1455.



Fisiopatologia: hepcidina

“En IC sin anemia, el aumento del estado inflamatorio

(receptor soluble tipo | del FNTa) y el posterior deterioro en L
el metabolismo del Fe (hepcidina) fueron los principales
determinantes en el descenso de la Hb y la aparicion de
anemia en el periodo de seguimiento” T e
Biological parameters associated with the onset of anemia at 1 year.
Vanable No anemia Anemia p
n=>51 n==8
Hemoglobin (g/dL) 146+ 1.2 122406 <0.001
A Hepaddin (ng/mlL) —3.14+436 59.24595 0.00m
A Ferritin (ng/dL) 11.1+ 2296 1286 +212.8 0.034
A sTNFRI ( ng/dL) 02 [—0.3 to 0.7] 0.9 [0.6-2.1} 0.008
A GDF15 (pg/mL) 236.44-2456 135934+ 34168 0.034

A. Martinez-Ruiz. Clin Biochem 2012; 45:1455.




Fisiopatologia: hepcidina
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“ en pacientes estables con IC sistélica y
anemia, los niveles bajos de hepcidina estan
mas estrechamente asociados a la
deficiencia de Fe que al estado inflamatorio”

C. S. Weber. Acta Haematol 2013;129:55
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Variable Anemia No anemia p
(n=38) (n=22)

Hemoglobin, g/dl 11.4%1 138+ 1.1 <0.01
Hematocrit, % 355+28 42+33 <0.01
MCV, fl .7+51 90.9+5.7 0.60
RDW, % 146X 1.6 139+ 1.4 0.12
Albumin, g/dl 41%03 4.2%03 0.46
Creatinine, mg/dl 1.4 (0.7-4.5) 1.15(0.6-2.2) 0.04
eGFR, ml/min/1.73m? 53.1+24.8 69.6+228 0.01
Vitamin By, pg.r’ml 498 + 232 378+ 178 0.05
Folic acid, ng/ml 1344 126+ 4.4 0.75
Ferritin, ng/ml 168 (31-776) 231(21-1,473) 0.24
Iron, pg/dl 68.5*+28.4 88.21+274 0.01
TSAT, % 215191 26.2%9.2 0.06
TIBC, pg/dl 31762 345+59 0.09
sTR, nmol/l 35.8(21.3-126.9) 31.1(15.1-98.6) 0.08
Hepcidin, ng/ml 39+13 31.6£10.7 0.03
TNF-«, pg/ml 77136 55+26 0.02
Erythropoietin, mIU/ml 19.2(3.1-86.9)  21.1(7.0-80.4) 0.5
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“Valores altos de hepcidina caracterizan estadios inicial esen IC,ynose

acompanan de anemia o estado inflamatorio...”

E. A. Jankowska. Eur Heart J 2013; 34: 827



Variables, units

Haemoglobin, g/dL

MCV, fL

RDW, %

Ferritin, pg/l

Iron, pg/dL

TIBC, pg/dL

Tsat %

ST, mg/L

Hepcidin, ng/mL

hs-C-reactive
protein, mg/L

IL-6, pg/mL

(n=66)

Healthy subjects

144 + 12
889 + 36

129 (125-13.2)
140 (89-213)
121438

279 + 41
43411

1.13 (098-1.32)
396 (27.6-614)
09 (05-1.3)

14 (12-2.0)

NYHA |

(n=72)

144 + 12
885 + 4.3

131 (12.7-133)*
214 (137-325)*+
122+ ¢

298 + 40**

41414

1.17 (0.98-1.46)
984 (50.0-141.8)*=
1.54 (1.19-4.02)**

3.8 (2.9-52)%*+

NYHA 11

(n=144)

142 + 14
89.1+ 43

135 (12.8-14.3)
182 (98-311)
114 + 46

308 + 61

38+ 14

1.23 (1.05-1.60)
62.2 (34.8-1163)
2.15 (1.30-5.63)

48 (34-72)

NYHA Il

(n=87)

136 + 16

881+ 48

141 (133-152)
126 (73-254)

98 + 41

319 + 62
32+14

1.51 (1.05-2.28)
493 (234-1282)
4.89 (1.41-9.05)

5.7 (45-9.0)

NYHA IV

(n = 18)

135+18

87.8 + 5.1

14.5 (13.7-18.)
134 (82-188)
90 + 58

330 + 58

27 + 17

1.71 (1.52-2.80)
2.3 (7.2-522)
7.84 (1.24-15.0)

14.8 (7.1-21.1)

P-value for variance

among HF patients

<0.001
043
<0.001
<0.001
<0.001
0.05
<0.001
<0.001
<0.001
<0.001

<0.001




Fisiopatologia: Hepcidina

Valores bajos de hepcidina se relacionan con mayor mor talidad.”

Cumulative survival

p<0.001|
p<0.001

03}

= Serum hepcidin >31 ng/mL, no anaemia b
0.2 — Serum hepcidin =31 ng/mL, no anaemia

=== Serum hepcidin >31 ng/mL, anaemia
01 — Serum hepcidin £31 ng/mL, anaemia

Follow-up (months)
u & & & 5 & 5
0 12 24 36

El mecanismo de la anemia en la IC parece no ser el
mismo que el de otras enfermedades cronicas

E. A. Jankowska. Eur Heart J 2013; 34: 827
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* Investigar déficit Fe
» ¢ Hay pacientes tributarios de EPO?
* Fisiopatologia distinta y variada

e clase funcional

e comorbilidades

e farmacos

Campo de investigacion abierto



