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Individuali

• Età
• PS

• Comorbidita’

• Attivita’ funzionali Complicanze

• Anemia severa
• Emorragie
• Infezioni
• Evoluzione in 

leucemia acuta

Caratteristiche della malattia

• Morfologia (WHO) **
• N. blasti nel midollo osseo * 
• Anomalie cromosomiche */**

• Numero/entita’delle citopenie *

• Trasfusione-dipendenza **

• LDH, fibrosi

• Profilo molecolare (mutazioni)

Terapie

• Trasfusioni, ferrochelazione
• Azacitidina, decitabina
• Lenalidomide, talidomide 
• ESA
• Immunosoppressione
• Chemioterapia  AML-like 
• Trapianto allogenico

Fattori che 
influenzano la 

prognosi

Sindromi 
Mielodisplastiche

* Parametri utilizzati per  i punteggi prognostici IPSS e IPSS-R
** Parametri utilizzati per  i punteggi prognostici WPSS e WPSS-R 
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24.4 months

15 months

50.8%

26.2%

Fenaux et al, Blood 2011

Park et al, Blood 2008

Fenaux P, et al. Lancet Oncol. 2009 

Impact of novel treatments on survival of MDS patients

Erythropoietin

P < 0.0001 Lenalidomide

Azacitidine

Lyons RM, et al. Leuk Res, 2017 

Iron chelation





Platzbecker U, Blood 2019 * Still not approved
**Intensified disease surveillance







• Systematic literature review to identify randomized and non-randomized 
prospective studies reporting on clinical efficacy/effectiveness, patient-reported 
quality of life (QoL), and safety. 

• Retrospective studies for darbepoetin alfa specifically and to ascertain the 
feasibility of completing an indirect network meta-analysis comparing epoetin
and darbepoetin alfa. 

• Overall, 53 articles reporting on 35 studies were included. 
• The studies indicated a clinical benefit of ESAs,observed across key clinical 

outcomes. 
• ESAs showed consistent improvement in erythroid response rates (ESA-naiıve, 

45–73%; previous ESA exposure, 25–75%) and duration of response. 
• Comparative studies demonstrated similar progression to AML and several 

showed improved OS and QoL. 
• Limited safety concerns were identified. 
• This analysis confirmed ESA therapy should be the foremost first-line treatment 

of anaemia in most patients with lower-risk MDS who lack the 5q deletion.

ª 2018 British Society for Haematology and John Wiley & Sons Ltd doi: 10.1111/bjh.15707



Modified from Moyo V et al Ann Hematol 2008 87:527–536
and Mundle S, et al. Cancer 2009;115:706-715.

Santini V Semin Haematol 2012; 49(4):295-303
Santini V Oncologist 2011; 16 Suppl 3:35-42; 
Nilsson-Ehle et al, EurJ Haematol 2011,87 244

• Higher dosing regimens of both epoetin alfa (weekly dose 60–80 K U) and darbepoetin
alfa (weekly dose 150–300 mcg) correlate with higher response rate.

• Addition of G-CSF does not improve the results 

Meta-analysis of erythroid response to ESAs: 
role of doses and combination with G-CSF
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Effects of different (standard vs higher) doses of 
erythropoietin in patients with myelodysplastic syndromes: 
a (retrospective) propensity-score matched analysis  

Standard dose 
208 pts EPO 

40.000 UI weekly 
(S cohort)

Higher doses
104 pts EPO 

40.000 IU twice/w 
(H cohort) 

p

Hb pre-treatment (median) 9.1 mg/dL 8.9 mg/dL P=0.9
IPSS score

low/intermediate 1 (%) 92 95
Intermediate  2/ high (%) 8 5 P= 0.6

Transfusion-dependency
No dependency (%) 74 75
Dependency     (%) 26 25 P=0.9

EPO at diagnosis (median) 69 IU 79 UI P=0.3

Balleari et al, Cancer Medicine, in press
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Note:  Score = 0:  Transfusion-dependence, INT-1/INT-2  IPSS  and EPO≥100; 
Score = 3:  Transfusion-independence, Low IPSS and EPO<100

• 996 ESA-treated patients were identified in 3 MDS registries in Italy and 
Canada (FISM 555, GROM 233, and MDS-CAN 208). 

• Nordic, MDS-CAN, and IPSS-R-based ESA scores were calculated and 
documented ESA responses compared.

• Overall response rate (ORR) was 59%. 
• The database was randomly divided into balanced derivation (n. 463) 

and validation (n. 462) cohorts. 
• The ‘ITACA’ score had the highest discriminating power of response





Double-blind phase

MDS-004: first randomised placebo-controlled study  of 
lenalidomide in patients with del(5q) MDS

Stratification
(IPSS score and

cytogenetics)

Randomisation

Aim: to compare the efficacy and safety of two lenalidomide doses and schedules 
with placebo

LEN, orally
5mg/day for 28 days 
of each 28-day cycle 

Placebo, for 28 days 
of each 28-day cycle 

LEN, orally
10mg/day for 21 days 
of each 28-day cycle 

At week 16

§ Responders 
continued double-
blind treatment for 
up to 52 weeks

§ Non-responders 
entered open-label 
treatment or 
withdrew

§ Primary endpoint: RBC-TI for ≥26 weeks (absence of transfusions during 26 consecutive 
weeks on treatment and haemoglobin increased >1g/dL from baseline)

§ Secondary endpoints: erythroid response, duration of RBC-TI, BM and cytogenetic 
response, time to AML progression, QoL and AEs

Fenaux P, et al. Blood 2011;118:3765–76

*Patients in modified intent-to-treat (mITT) population, defined 
as patients with centrally confirmed MDS who received ≥1 dose
QoL = Quality of life

Patient characteristics 
(n=139)* 

§ RBC-TD, %: 100

§ IPSS risk category, %
– low: 49
– int-1: 51

§ Karyotype, %
– del(5q): 76
– del(5q) + ≥1: 24

§ Blood counts, %
– ANC 500–1000 cells/µL: 

12
– Platelets ≥150,000/µL: 81





Fenaux et al, Blood 2011

Achievement of RBC-TI for ≥ 26 weeks  (but not cytogenetic response) with lenalidomide was associated with 
a 41% reduction in the relative risk of AML progression or death (P = .046) and a 47% reduction in the relative 
risk of death (P = .019)

MDS-004 study: LENALIDOMIDE  25 vs 10 vs placebo in del5q,
transfusion-dependent,  low/int-1 MDS



Total: 207 patients

Response (CR,PR, HE-I)

Transfusion independence

Overall survival



• Nine prospective cohort studies and 14 clinical trials with a total 570 
patients

• The ORR was 43% including a CR of 12.5% and red-cell TI of 30.6%

• The most commonly used forms of immunosuppressive therapy were 
anti-thymocyte globulin alone or in combination with cyclosporin A, with 
a trend towards higher response rates with combination therapy

• Progression rate to AML was 8.6% per patient/year 
• OS  and adverse events were only inconsistently reported

• Unable to validate any biomarkers predictive of a therapeutic response 
to immunosuppressive therapy

Use of Immunosuppressive therapy for management of 
myelodysplastic syndromes: systematic review and meta-analysis

Stahl et al, Haematologica 2019





Guidelines and drugs for iron chelation therapies in 
MDS 



2
1

1. Data from List AF, et al. J Clin Oncol. [Epub ahead of print 2012 Apr 30]

2. Data from Gattermann N, et al. Leuk Res 2010;34:1143-50.

EPIC study, MDS cohort US03 study  
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Deferasirox reduces biomarkers of iron overload



Switching from DT (Dispersible tablets) to FCT (Film-coated
tablets) of deferasirox



Study N Design Survival Non-chelated 
patients Chelated patients P value

Leitch 2008 36 Retrospective Median overall OS 40 mo Not reached 0.003

4-year survival rate 43% 64% 0.003

Rose 2010 97 Prospective follow-
up

Median OS from diagnosis 53 mo 124 mo <0.0003

Median OS with adequate 
vs weak chelation

NA 124 vs 85 mo <0.001

Neukirchen 
2012a

188 Matched pair 
analysis

Median OS 49 mo 75 mo 0.002

Neukirchen 
2012b

417 Retrospective, 
registry

Median time to death in 
transfusion-dependent 
patients

30 mo 67 mo NR

Komrokji 2011 97 Retrospective Median OS 34 mo 59 mo 0.013

Delforge 2012 186 Retrospective Median OS in Low/Int-1 37 mo 126 mo <0.001

Zeidan 2012 4226 Retrospective, 
registry

Median survival 47 wk 110 wk 0.003

HR for 27‒52 wks on 
deferasirox

1 0.77 NR

HR for ≥53 wks on 
deferasirox

1 0.34 NR

de Witte 2012 1000 Prospective, 
registry

Adjusted HR 1 0.51 
(0.19–1.32) NS

Remacha 2015 263 Retrospective Median OS Not reached 153 mo <0.001

Lyons 2017 599 Prospective, 
registry

Median OS from diagnosis 47.8 mo All 86.3 mo
ICT >6 mo 98.7 

mo

<0.0001

Several studies suggest iron chelation therapy improves survival in TD-MDS patients



• Angelucci E et al. Eur J Hematol 2014;92:527–536; 

DFX can improve haemopoiesis in some MDS patients

Study Risk 
IPSS (N)

Red blood cell
response

ANC 
response

PLT
response

Study duration/ 
starting dose

List A et al. 2012 Low/Int-1 
(N=173) 15% 15% 22% 3 years

20–40 mg/kg/day

Gattermann N et al. 
2012

Low/Int-1
(N=247)

21.5% (median 109 
days)

11.3% transfusion 
independent

22% 13% 1 year
20–40 mg/kg/day

Nolte F et al. 2013 Low/Int-1
(N=50) 6%* 17% 30%

1 year
6, 20–30 

mg/kg/day

Molteni A et al. 2013 Low/Int-1
(N=53)

35.1%
9.2% transfusion

independent
76.4% 61% 2 years

Angelucci E et al. 2014 Low/Int-1
(N=152)

11% transfusion 
independent 3% 15% 1 year

10–30 mg/kg/day

Maurillo L et al. 2015
Low/Int-1 

(n=89)
Int-2 (n=14)

17.6% 
7.1% transfusion

independent
7.1% 5.9% 2 years

Guariglia R, et al. Leuk Res. 2011;35:566-70.



Angelucci et al, Blood 2018 132:234



Angelucci et al, Blood 2018 132:234



Angelucci et al, Blood 2018 132:234



Iron chelation in higher risk MDS



** Poor-risk cytogenetics, persistent 
blast increase, life-threatening 
cytopenias, high transfusion 
intensity. Molecular testing should 
be seriously considered, in case of 
absence of poor-risk cytogenetics or 
persistent blast increase. 





Platzbecker U, Blood 2019
* These could be IDH and FLT3 inhibitors, not presently approved
** Consider post-transplant disease surveillance strategies





Silverman LR, et al. Cancer 2011;117:2697–702

AZA-001: number of cycles of azacitidine
to first or best response (CR, PR or HI)

Time to first response
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48% of patients improved initial 
response to a higher IWG category 
with continued 
treatment with azacitidine

Median number of cycles from first 
to best response, n (range): 3 (1–11)

Time from first to best response

The vertical line on the y-axis represents the 52% of 
patients whose first response was their best response



Azacitidine in Elderly MDS Patients: current evidences

• CALGB-9221: patients aged ≥ 65 years1

Azacitidine prolonged OS and AML transformation vs BSC in elderly patients with high-risk RAEB and RAEB-T 
MDS

• AZA-001: patients aged ≥ 75 years2

Azacitidine significantly prolonged OS vs conventional care regimens in elderly patients with higher-risk MDS

• French ATU: patients aged ≥ 80 years3

Azacitidine resulted in clinically meaningful responses and OS rates in elderly patients with higher-risk MDS
No evidence of increased toxicity vs patients aged < 80 years, except for slightly increased risk of bleeding

• AVIDA Registry: patients < 75 vs ≥ 75 years of age4

Azacitidine in the community setting was effective in patients ≥ 75 years

• Austrian Azacitidine Registry: patients < 80 vs ≥ 80 years of age5

Azacitidine resulted in similar OS for patients < 80 and ≥ 80 years of age

• Italian real-world experience6

Age > 65  should not preclude effective treatment with azacitidine in non-selected  

patients with MDS.
• Generally, most common AEs with azacitidine treatment were hematologic, gastrointestinal, and infections1-4

34

1. Silverman LR, et al. Blood. 2005;106 [poster presentation; abstract 2524].
2. Seymour JF, et al. Crit Rev Hematol Oncol. 2010;76:218-227.

3. Itzykson R, et al. Blood. 2009;114 [poster presentation; abstract 1773].
4. Komrokji R, et al. Haematologica. 2010;95 [oral presentation; abstract 538].

5. Pleyer L, et al. Leuk Res. 2011;35 [poster presentation; abstract 101].
6. Breccia  M, et al. Leuk Lymphoma 2012;53:1558–60







MDS therapy: targets and bullets



• Roxadustat (also known as FG-4592, ASP1517 and AZD9941) is a drug which acts as a HIF prolyl-
hydroxylase inhibitor and thereby increases endogenous production of erythropoietin

• Non-inferiority of roxadustat vs r-EPO alfa in chronic kidney disease with or without dialysis (Chen et 
al NEJM 2019; global approval in China in 2018) 

• Two phase 2/3 and phase 3 studies in patients with LR-MDS pre-treated or EPO naive are ongoing. 

Roxadustat: a HIFs (Hypoxia-inducible factors)  
prolyl-hydroxylase inhibitor


