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misma no puede ser considerada responsable de dichos comentarios y/u opiniones.
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Astellas está comprometida con la formación médica continuada dirigida a profesionales sanitarios y con este objetivo apoya la difusión de estos contenidos, si bien, está exenta de responsabilidad
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Sun CH et al. N Eng J Med 1989

SERUM ERYTHROPOIETIN LEVELS AFTER RENAL TRANSPLANTATION
n=31 (CsA-treated). RIA
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PREVALENCIA  Y FACTORES DE RIESGO

FACTORES DE RIESGO

FUNCIÓN RENAL (TRESAM. Cr > 2 mg/dL           RR x7.5)

DÉFICIT ABSOLUTO o FUNCIONAL DE HIERRO (Ferritina, TSAT, RsTf,  Hb reticulocitaria, % hipocromos)

DGF, RECHAZO AGUDO

IECA / ARA2

INMUNOSUPRESORES (MMF, SRL/EVRL, AZA)

Otros (sangrado, flebotomías, PQR, déficit de folato, vitamina B12)
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MORBILIDAD CARDIOVASCULAR, MORTALIDAD Y EVOLUCIÓN DEL INJERTO
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TRATAMIENTO DE LA ANEMIA POSTRASPLANTE RENAL
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High Dose Epoetin Beta in the First Weeks Following Renal Transplantation 

and Delayed Graft Function: Results of the Neo-PDGF Study
EPO-b 30.000 at days 0, 1, 7, 14 or control (n=51 & n=53). Basiliximab + Tac + MMF + S. 

Martínez F et al. Am J Transplant 2010
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HEMOGLOBINA DIANA EN EL PACIENTE TRASPLANTADO RENAL
Meta-analysis: ESA in Patients With CKD (low vs. high target Hb)

Palmer SC et al. Ann Int Med 2010

Conclusion: Targeting higher hemoglobin
levels in CKD increases risks for stroke,
hypertension, and vascular access thrombosis
and probably increases risks for death,
serious cardiovascular events, and end-stage
renal disease. The mechanisms for harm
remain unclear, and meta-analysis of
individual-patient data and trials on fixed ESA
doses are recommended to elucidate these
mechanisms.



Correction of Postkidney Transplant Anemia Reduces 
Progression of Allograft Nephropathy

Choukroun G et al. J Am Soc Nephrol 2012

Ag 20-80 y, Renal Tx > 1 y, eGFR < 50 m/min, Hb = 11.5 g/dL w/o ESA, 
no iron deficiency

N=125

Hb target 13-15 g/dL
N=63

Hb target 10.5-11.5 g/dL
N=62

N= 61 N= 59

ITT population

PP population



Correction of Postkidney Transplant Anemia Reduces 
Progression of Allograft Nephropathy

Choukroun G et al. J Am Soc Nephrol 2012

EPO dose
(IU/wk) 

High Hb group 6237 ± 3765 6769 ± 4338 5498 ± 2716

Low Hb group 4127 ± 2742 4559 ± 3847 4595 ± 3596



Correction of Postkidney Transplant Anemia Reduces 
Progression of Allograft Nephropathy

Choukroun G et al. J Am Soc Nephrol 2012

-2.4 mL/min

-5.9 mL/min



Correction of Postkidney Transplant Anemia Reduces 
Progression of Allograft Nephropathy

Choukroun G et al. J Am Soc Nephrol 2012



The effect of maintaining high hemoglobin levels on long-term kidney 
function in kidney transplant recipients: a randomized controlled trial

Tsujita M et al. Nephrol Dial Transplant 2019

Ag 20-70 y, Renal Tx > 1 y, eGFR 15-50 m/min, Hb 9.0- 11.5 g/dL w/o ESA, 
no iron deficiency, Proteinuria < 1g/d, no CVD, no càncer, no uncontrolled HT

N=127

Hb target 12.5-13.5 g/dL
N=64

Hb target 10.5-11.5 g/dL
N=63

N= 54 N= 54

ITT population

PP population



The effect of maintaining high hemoglobin levels on long-term kidney 
function in kidney transplant recipients: a randomized controlled trial

Tsujita M et al. Nephrol Dial Transplant 2019



The effect of maintaining high hemoglobin levels on long-term kidney 
function in kidney transplant recipients: a randomized controlled trial

Tsujita M et al. Nephrol Dial Transplant 2019

ESA dose
(mg/month) 

High Hb group 75.8 ± 41.4 65.3 ± 40.0 70.6 ± 38.6 

Low Hb group 39.2 ± 34.8 30.7 ± 34.5 39.8 ± 54.2



The effect of maintaining high hemoglobin levels on long-term kidney 
function in kidney transplant recipients: a randomized controlled trial

Tsujita M et al. Nephrol Dial Transplant 2019

-0.5 mL/min

-5.2 mL/min



Erythropoietin, but not the correction of anemia
alone, protects from chronic kidney allograft injury

Cassis P et al. Kidney Int 2012

nefrina

sinaptopodina



Erythropoietin Receptor-Mediated Molecular Crosstalk Promotes 
T Cell Immunoregulation and Transplant Survival

Purroy C et al. J Am Soc Nephrol 2017



Iron deficiency, anemia, and mortality in renal transplant recipients
Groningen (Países Bajos), TR > 1 año, adultos, 2008-2011

n=700

Eisenga MF et al. Transplant Int 2016

Anemia. Hb < 13 g/dL (H); 12 g/dL (M)

ID. Iron deficiency. Ferritin < 300 and TSAT < 20%)

IDA. Iron deficiency anemian=237 n=90 n=208



Iron deficiency, anemia, and mortality in renal transplant recipients
Groningen (Países Bajos), TR > 1 año, adultos, 2008-2011

n=700

Eisenga MF et al. Transplant Int 2016



Iron deficiency, anemia, and mortality in renal transplant recipients
Groningen (Países Bajos), TR > 1 año, adultos, 2008-2011

n=700

Eisenga MF et al. Transplant Int 2016

ID and/or anemia Anemia

ID anemia Iron deficiency



Iron deficiency, anemia, and mortality in renal transplant recipients
Groningen (Países Bajos), TR > 1 año, adultos, 2008-2011

n=700

Eisenga MF et al. Transplant Int 2016

150       300 ng/mL
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Iron deficiency, anemia, and mortality in renal transplant recipients
Groningen (Países Bajos), TR > 1 año, adultos, 2008-2011

n=700

Eisenga MF et al. Transplant Int 2016

In conclusion, we are the first to show that ID, independently of anemia, is
associated with a higher risk of all-cause mortality in RTR. Further research is
needed to reveal the mechanisms through which ID leads to higher risk of all-
cause mortality. Moreover, further investigation is needed to assess whether
analogue to heart failure patients, achievement of an adequate iron status,
irrespective of hemoglobin levels, can be a possible new therapeutic target in
RTR. As ID is a relatively easily modifiable factor, randomized controlled trials
should focus on correction of ID in RTR in an effort to improve patient survival
after transplantation.



Controversies in optimal anemia management: 
conclusions from a KDIGO Conference

Babitt JL et al. Kidney Int 2021



Li ZL et al. Kidney Diseases 2019

HIF, EPO, HEPCIDIN & IRON

HIF-PHI



Resumen

1. La anemia es una complicación muy prevalente en la población trasplantada renal (50% durante los
primeros meses, 35% a partir del año).
2. La anemia en el postrasplante se asocia de forma independiente con el pronóstico del paciente, del
injerto y con la calidad de vida.
3. El tratamiento de la anemia en el paciente trasplantado renal debe tener en cuenta los mismos factores
que en otros pacientes renales. Debe asegurarse una adecuada disponibilidad del hierro (ferritina y TSAT
son biomarcadores aceptables para el paciente trasplantado).
4. Diversos tratamientos que reciben los pacientes trasplantados agravan la anemia (MMF, inhibidores
mTOR, IECAs/ARA2).
5. El tratamiento de la anemia con AEE (Agentes Estimuladores Eritropoyesis) es eficaz al igual que en otros
pacientes renales.
6. La hemoglobina diana en la población con enfermedad renal crónica se ha definido entre 10-12 g/dL
para evitar las complicaciones asociadas con dianas más elevadas, especialmente si requieren dosis de AEE
elevadas. Sin embargo, en el trasplante renal hay datos que sugieren que esta diana debería ser más
elevada (12-5-13.5 g/dL) para prevenir la progresión de la disfunción del injerto requiriendo para alcanzarla
dosis de AEE más reducidas.
7. La ferropenia absoluta y/o funcional, independientemente de la anemia, también se ha relacionado con
la supervivencia del paciente por lo que su abordaje terapéutico puede contribuir a mejorarla.
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