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Attualità nel trattamento dell’anemia
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Anemia is present in 2/3 patients at diagnosis and in almost all during the MDS course. 
It is responsable for main morbidity and mortality

Incidence and clinical relevance of anemia in MDS

Anemia associated with cardiac remodeling and hypertrophy

92% of transfusion--dependent vs
48% transfusion independent patients (P = 0.017)

Each 1 g/dL Hb increase predicted a 49% reduction in risk 
of  cardiac remodeling (P < 0.0001)

…for Hb <10.7 g/dL, QoL was poorer…

Oliva EN, et al. Leuk Res 2005

Cognitive impairment, falls, reduced QoL….



Malcovati et al, Hematologica 2011

Relazione tra grado di anemia 
e comorbidità e mortalità cardiaca



Erythroid proliferation Erythroid maturation

» 1. Zivot et al. Mol Med 2018;24:11. 2. Valent et al. Haematologica 2018;103:1593–603. 3. Nandakumar et al. Br J Haematol 2016;173:206-218. 4. Fontenay-
Roupie et al. Br J Haematol 1999;106:464-73.

Ineffective Erythropoiesis
Defects in erythropoiesis, as seen with MDS, may lead to accelerated differentiation 

and apoptosis of erythroid precursors, resulting in decreased RBC output

Expansion of early 
erythroid precursors 

Early-stage erythropoiesis

Erythroid proliferation Erythroid maturation

RBCBaso-E Poly-E Ortho-E ReticulocyteBFU-E CFU-E Pro-EHPC

Accelerated erythroid 
differentiation

Late-stage erythropoiesis

Maturation blockade 
(poly-E stage) and increased 

apoptosis



The new era of ESAs in clinical practice
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Multicenter Italian Study

Italian Cooperative Study Group, Rossi Ferrini et al, Br J Haematol 1998

44 patients were assigned to epoetin alpha (150 U/kg/d s.c. for 8 weeks) and 43 to placebo arms…

14/38 evaluable patients responded to epoetin alpha versus 4/37 to placebo (P=0.007).

….60% of non-pretransfused patients responded to epoetin alpha.

Basal erythropoietin (Epo) serum levels > 200 mU/l predicted for a non-response. 

rHuEpo was effective in the treatment of low-risk MDS. 

RA subtype, no transfusions prior to rHuEpo, and low basal Epo levels

were associated with higher probability of response.



Fenaux et al., Leukemia,  2018

EPOANE ad hoc analysis



Terapia con ESAs: impatto sulla sopravvivenza



At multivariate analysis the use of rEPO is 
independently associated with a longer OS

HR: 0.43 [CI 95% 0.25-0.72] 

The advantage in survival is limited 
to patients responding to rEPO

Park S. et al, Blood 2008

Terapia con ESAs: impatto sulla sopravvivenza
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Santini V, Hematology Am Soc Hematol Educ Program. 2016 Dec 2;2016(1):462-469. 

The first choice of treatment of anemic lower risk MDS patients should be 
ESAs…

…although used for decades, 
are still not yet managed optimally…

Selection criteria
Optimal treatment doses

Periods of treatment
Esa failure



! Biologics
! Blasts < 10%
! Normal Caryotype
! Endogenous EPO < 500 U/L
! Number of mutations

! Clinics
! Diagnosis of refractory anemia
! IPSS low or intermediate-1
! Short  disease duration
! Trasfusion-independence

Factors predictive for response to ESAs

Adapted from Santini  V. The Oncologist 2011



15% di risposte
Pazienti SMD non 
selezionati.

>60% di risposte
Pazienti SMD 
selezionati per
• Diagnosi recente
• Trasfusione-

indipendenza
• EPO sierica <200 U/l 
• Citogenetica normale
• IPSS Low-risk, Int-1

L’appropriata selezione dei pazienti 
migliora l’outcome della terapia con ESAs



NORDIC group scoring system for predicting response to EPO 

Hellstrom-Lindberg et al. Br J Haematol 1997



“European” ESA score for predicting response to EPO

In multivariate analysis, IPSS-R, serum EPO, and serum ferritin were significantly associated with 
erythroid response (p < 0.0001, p < 0.0001, p = 0.002, respectively)

• EPO > 200 = 1
• Ferritin > 350 = 1
• IPSSR:

-Very low = 0
-Low = 1
-Intermediate 
=  2
-High = 3

Score Response
Rate

0 85%

1 80%

2 64%

3 40%

>4 20%

Santini V, et al. Blood. 2013.
.

Courtesy of Enrico Balleari
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ITACA:  A New Validated International ESA-Response Score

Buckstein et al. Am J Hematol 2017

• EPO 
> 100 = 0
< 100 = 1

• Transfusion
dependent =0

independent =1
• IPSS

• INT-1 or Higher = 0
• Low =1



Somatic mutations are predictive of response to ESAs in lower-risk MDS

erythropoiesis stimulating lower risk

>2 somatic mutations predict for no response to ESAs in LR- MDS
≤ 2 mutations: 74% vs 46% >2 mutations (P=0.01)

Kosmider O et al, Haematologica 2016



Epo alfa 80.000 UI: 68% di risposta  
Aloe-Spiriti, Annals of Hematology 2005

N= 133 pt
RA, RARS, 
RAEB

Risposta ematologica Epo alfa: 40.000 UI BIW
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Erythroid response to EPO  

p = 0.26

Balleari E et al, Cancer Medicine  2019

Higher Versus Standard EPO Doses in MDS



Overall survival of propensity-score matched patients according to rhEPO doses

Balleari E et al, Cancer Medicine  2019

Higher Versus Standard EPO Doses in MDS



Response to EPO has a positive impact on both Qol and OS in MDS anemic pts;
However:

It is  observed in no more than ≈ 50-70%; the median duration of response is ≈ 1,5 - 2 y.

1698 pts  
ESA response rate 61,5%

Median  duration of response 17 months

1147  (67,6%) % pts with failure 
-654 refractory
-494 relapsing

2nd line treatment

BSC  627  (61%)
HMA               194  (16.9%)
Len 148  (12.9%)
Others 108  ( 9.4%)

Park S et al, JCO 2017



Santini V et al. JCO 2016;34:2988-96

LENALIDOMIDE IN MDS NON DEL5q: PROTOCOLLO MDS-005



Platzbecker U et al,Lancet Hematology 2017



Luspatercept for lower risk MDS



Feanux P. et al NEJM 2020



MEDALIST Trial
Duration of RBC-TI Response in Primary Endpoint Responders

Duration of RBC-TIa (week)
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Number of patients
Luspatercept 58 49 37 29 22 18 10 6 3 2 1 1 0
Placebo 10 9 3 2 2 2 0
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Median duration (weeks) (95% CI): 30.6 (20.6–40.6) vs 13.6 (9.1–54.9)

1. Fenaux et al. ASH 2018
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