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MDS

• Chelation therapy ?
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Treatment Objectives  

• Higher risk MDS
– IPSS intermediate-2 or high
or R-IPSS very high, high and intermediate (> 3.5)
– Delay disease progression
– Prolong survival 

• Lower risk MDS
– IPSS low or intermediate-1
or R-IPSS very low, low , int <4
– Improve blood cytopenias (mainly anemia)
– Improve quality of life



Somatic mutations in MDS: 85-90% 

of the patients 

– splicing factors SF3B1, SRSF2

– Methylation: DNMT3a, TET2, IDH1/2

– Chromatin modification: ASXL1,EZH 2

– TP53,  RAS,RUNX 1

– Rare: 

• NPM1, FLT3

• JAK2, CALR, MPL



Hematological parameters as continuous 
variables

IPSS-R cytogenetic categories,

17 Variables from 16 genes 

1  Variable from 15 residual genes ̂
Number of mutated genes (0, 1 ou 2)
gènes résiduels : BCOR, BCORL1, CEBPA, ETNK1, GATA2, GNB1, IDH1,
NF1, PHF6, PPM1D, PRPF8, PTPN11, SETBP1, STAG2, WT1

IPSS-M

Elsa Bernard et al. ASH 2021



Very low | low | low moderate | high moderate  | high  | very high IPSS-M risk categories 

46 % (n=1 223) patients  re-stratified

7% (n=196)  patients re-stratified by more than one strata



Mutations with largest clinical 
significance in MDS

• SF3B1
– Alone of with «favorable » mutations (TET2…)
– With unfavorable mutations (RUNX1….)

• TP53
– Biallelic: complex karyotype with del 17p, del 5q
– Monoallelic (non complex karyotype)

• Isolated del 5q
• others

• IDH1
• IDH2
• (FLT3, NPM1)
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Quality of Life is correlated to Hb levels

Hb level (g/dl)

LASA: Linear Analog Scale Assessment 
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Treatments of lower risk MDS: How to 
prevent anemia recurrence?

• First  line treatment

– ESAs (EPO and darbepoetin) (non del 5q)

• 50% responses

• Median duration 20 to 24 months

– Lenalidomide ( del 5q)

• 65% transfusion independence

• 50% complete cytogenetic response

• Median duration 2.2 years



Treatments of lower risk MDS: How to 
prevent anemia recurrence?

• Second line treatments

– Immunosuppressive drugs

• 40% response rate

• Selected population

– Lenalidomide (non del 5q)
• 25-30% transfusion independence

• Median duration 35-40 weeks

– Hypomethylating agents
• 20-30% response



Early start of LEN in MDS with del 5q ?

SINTRA –REV trial  (M Diez Campelo, ASH 2020 and ASH 2022) 

• Patients with  Hb <12g, no RBC TD

• randomized between LEN (5mg/d) or placebo



✓ Erythroid Response

Sintra-Rev Clinical Trial

Low doses of Len improved  Erythroid and Cytogenetic responses

All

52%

Len

80%

Placebo

0%

p<0.001

✓ Cytogenetic Response

All

47%

Len

72.5%

Placebo

0%

p<0.001



Sintra-Rev Clinical Trial

Median time to Transfusion Dependency (median 66.3  vs 11.6 months )

Median follow up 2.1y (0.02-4.4): 2.2 vs 1.9, p=ns

Low doses of Len delayed and decreased transfusion dependency



Evaluation after the 4th cycle  

INCLUSION CRITERIA

- Lower risk MDS

Low and Int-1 IPSS

- Without del 5q

- Transfusion dependency

≥ 4 RBC units during 8 wks 

before randomization

-ESA failure 

≥ 12 consecutive wks
≥ 60 000 UI or 250µg /w

or relapse after response

LEN 

10 mg/day

x 21days

every 28 days

LEN 

10 mg/day

x 21days

every 28 days

+

EPO beta

 60 000 U/Week
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Arm LEN 

LEN 

10 mg/d x 21d

every 28 days

Arm LEN + EPO 

LEN 10 mg/d

x 21days

every 28 days

+

EPO beta

 60 000  U/Week

x 4 cycles of 28 days
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Until relapse

LEN+ EPO in lower risk MDS 
without del 5q

A Toma and F Dreyfus, Leukemia 2015



Erythroid response and RBC-TI 
  (patients who received >= 4 cycles n= 99) 

LEN + EPO

N = 50

LEN

N = 49

Erythroid response

(IWG 2006)
52% 30.6%

RR = 1.7

p= 0.03

Presented by : Andréa 

Toma, MD PhD - APHP -

France



New drugs for  anemia of non del 5q 
lower risk MDS 

• Metapivat/etavopivat
• Spliceosome inhibitors 
• Imetelstat (telomerase inhibitor) 
• Daratumumab (CD 38 inhibitor)
•  Fc enginered antibody BI 836858 (MDSC inhibition)
• Inhibition of the NLRP3 inflammasome ( including of S 100A9)
• TLR inhibition
• HIF hydroxylase inhibitors (Roxadustat)
• Asunercept (blockade of the CD 95 ligand system)
• IDH1 and IDH2 inhibitors
• Luspatercept (ligand trap to inhibit negative regulators of late-stage 

erythropoiesis, including GDF11 and activin B) 
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Abstract

Anemia is the predominant cytopenia in myelodysplastic syndromes (MDS) and

treatment options are limited. Roxadustat is a hypoxia-inducible factor prolyl hydrox-

ylase inhibitor approved for the treatment of anemia of chronic kidney disease in the

UK, EU, China, Japan, South Korea, and Chile. MATTERHORN is a phase 3, random-

ized, double-blind, placebo-controlled study to assess the efficacy and safety of

roxadustat in anemia of lower risk-MDS. Eligible patients had baseline serum ery-

thropoietin ≤ 400 mIU/ mL, and a low packed RBC transfusion burden. In this open-

label (OL), dose-selection, lead-in phase, enrolled patients were assigned to 1 of

3 roxadustat starting doses (n = 8 each): 1.5, 2.0, and 2.5 mg/ kg. The primary efficacy

endpoint of the OL phase was the proportion of patients with transfusion indepen-

dence (TI) for ≥ 8 consecutive weeks in the first 28 treatment weeks. A secondary

efficacy endpoint was the proportion of patients with a ≥ 50% reduction in RBC

transfusions over an 8-week period compared with baseline. Adverse events were

monitored. Patients were followed for 52 weeks. Of the 24 treated patients, TI was

achieved in 9 patients (37.5%) at 28 and 52 weeks; 7 of these patients were receiving

2.5 mg/ kg dose when TI was achieved. A ≥ 50% reduction in RBC transfusions was

achieved in 54.2% and 58.3% of patients at 28 and 52 weeks, respectively. Oral

roxadustat dosed thrice weekly was well tolerated. There were no fatalities or pro-

gression to acute myeloid leukemia. Based on these outcomes, 2.5 mg/ kg was the

chosen starting roxadustat dose for the ongoing double-blind study phase.

1 | IN TRODUCTION

Myelodysplastic syndromes (MDS) affect about 60 000 Americans,

with an annual incidence of 4.5 per 100 000 people.1–3 About 77% of

patients diagnosed with MDS have a disease that is classified as lower

risk (LR-MDS) at diagnosis, as defined by the revised International

Prognostic Scoring System (IPSS-R) score of ≤ 3.5.4–6 More than 90%

of patients diagnosed with MDS have anemia at the time of their

diagnosis, and over 60% of patients with MDS experience severe

anemia at later stages of their disease.7,8

Currently, there are limited anemia treatments with variable

response rates approved for patients with LR-MDS in the US and EU

for small subsets of LR-MDS patients. Epoetin alfa is approved in

Europe for patients with LR-MDS with symptomatic anemia (hemo-

globin < 10 g/ dL). It was also granted orphan drug designation in the

US for the study of adult patients with MDS. Red blood cellClinical trial registration: NCT03263091.

Received: 6 August 2021 Revised: 25 October 2021 Accepted: 28 October 2021

DOI: 10.1002/ ajh.26397

174 © 2021 Wiley Periodicals LLC. Am J Hematol. 2022;97:174–184.wileyonlinelibrary.com/ journal/ ajh

• HIF hydroxylase inhibitor

• Lower risk MDS with sEPO<400 and low RBC 
transfusion requirement

• N=24, TI in 9 (37.5%)

• No major side effects



• N=38

• 63% of patients  IPSS Low and 37% Int-1 

• Median RBC transfusion requirement 8 units/8weeks

  Parameters n = 38

8-week TI, n (%)

Duration of TIa, weeks, median 
(range)

16 (42%)

85.9 (8.0 –
140.9)

24-week TI, n (%) 11 (29)

HI-E per IWG 2006, n (%)
26 (68)

o
rigin

al
rep

o
rts

Imetelstat Achieves Meaningful and Durable

Transfusion Independence in High

Transfusion–Burden Patients With Lower-Risk

Myelodysplastic Syndromes in a Phase II Study
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ab
stract

PURPOSEPatients with lower-risk (LR) myelodysplastic syndromes (MDS) who are RBCtransfusion dependent

and have experienced relapse after or are refractory to erythropoiesis-stimulating agent (ESA) have limited

treatment options. High telomerase activity and human telomerase reverse-transcription expression in clonal

hematopoietic cells have been reported in patients with MDS. Imetelstat, a rst-in-class competitive inhibitor of

telomerase enzymatic activity, targetscellswith active telomerase. Wereport ef cacy, safety, and biomarker data

for patients with LR MDS who are RBC transfusion dependent and who were relapsed/refractory to ESAs.

PATIENTS ANDMETHODS In this two-part phase II/III study (MDS3001), the primary end point was 8-week RBC

transfusion independence (TI) rate, with key secondary end points of 24-week RBC TI rate, TI duration, and

hematologic improvement-erythroid.

RESULTS Data from the phase II part of the study are reported. Of 57 patients enrolled and treated (overall

population), 38 were non-del(5q) and hypomethylating agent and lenalidomide naı̈ve (subset population). The

8- and 24-week RBC TI rates in the overall population were 37% and 23%, respectively, with a median TI

duration of 65 weeks. In the subset population, 8- and 24-week RBCTI rates were 42% and 29%, respectively,

with a median TI duration of 86 weeks. Eight-week TI rate was observed across all subgroups evaluated.

Cytogenetic and mutational data revealed a reduction of the malignant clones, suggesting disease modi cation

activity. The most common adverse events were cytopenias, typically reversible within 4 weeks.

CONCLUSION Imetelstat treatment results in a meaningful, durable TI rate across a broad range of heavily

transfused patients with LR MDS who are ineligible for or relapsed/refractory to ESAs. Biomarker analyses

indicated effects on the mutant malignant clone.

J Clin Oncol 39:48-56. © 2020 by American Society of Clinical Oncology

INTRODUCTION

Myelodysplastic syndromes (MDS) are characterized

by clonal and ineffective hematopoiesis, cytopenias

(most commonly anemia), and risk of clonal pro-

gression, including evolution to acute myeloid leuke-

mia (AML). Telomere length (TL) is shorter in the blood

mononuclear cells of patients with MDS compared

with controls.1 However, despite shortened telomeres,

telomerase activity (TA) and expression of human

telomerase reverse transcription (hTERT; key catalytic

subunit of telomerase) are often increased in MDS

cells2,3 and may drive the expansion of the malignant

progenitor cell clone.4 Higher TA and hTERT ex-

pression and shorter TL, along with other factors, in-

cluding RBCtransfusion dependence (TD), have been

identi ed as poor prognostic features for patients with

MDS, correlating with International Prognostic Scoring

System (IPSS) risk score and associated with shorter

overall survival and higher risk of progression to

AML.3,5-10

For most patients with IPSS low and intermediate-1

risk MDS—collectively termed lower-risk (LR) MDS—

the initial therapeutic approach is typically the use of

erythropoiesis-stimulating agents (ESAs) with or

without other hematopoietic growth factors and

transfusions.11 Among anemic patients with LR MDS

treated with ESAs, approximately 40% will achieve

International Working Group (IWG)–de ned hemato-

logic improvement (HI) for a median duration of

2 years; responses to ESAs are typically restricted to
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IMerge Phase 3 Trial Design (MDS3001; NCT02598661)

24
Amer Zeidan, MBBS MHS, Associate Professor of Internal Medicine (Hematology)

EPO, erythropoetin; ESA, erythropoiesis stimulating agent; HI-E, hematologic improvement-erythroid; Hgb, hemoglobin; HMA, hypomethylating agent;  IPSS, International Prognostic Scoring System; 
LR-MDS, lower-risk myelodysplastic syndromes; RBC, red blood cell; TI, t ransfusion independence, VAF, variant allele frequency.

Patient Population ( ITT N = 178):
• IPSS Low- or Intermediate 1- Risk MDS
• Relapsed/Refractory to ESA or EPO 

>500 mU/ml (ESA Ineligible)
• Transfusion dependent: ≥4 units 

RBCs / 8 weeks over 16-week pre-
study 

• Non-deletion 5q
• No prior treatment with lenalidomide 

or HMAs

Primary End Point: 
• 8-week RBC Transfusion 

Independence (TI)b

Key Secondary End 
Points: 
• 24-week RBC TI b

• Duration of TI

• Hematologic 
Improvement-Erythroid 
(HI-E)

Key Exploratory End 
Point:

• VAF changes 

Imetelstat 
7.5mg/kg IV / 4 weeks

(N = 118)

Placebo
(N = 60)

Stratification: 
Transfusion burden (4 - 6 vs. >6 units) 
IPSS risk category (Low vs. Intermediate-1) 

Phase 3
Double blind, randomized 

118 clinical sites in 17 countries

Supportive care, including RBC and platelet transfusions, 
myeloid growth factors (e.g., G-CSF), and iron chelation 
therapy administered as needed on study per 
investigator discretion

a Received at least 8 weeks of ESA treatment (epoetin alfa ≥40,000 
U, epoetin beta ≥30,000 U or darbepoetin alfa 150 mcg or 
equivalent per week) without Hgb rise ≥1.5 g/dL or decreased RBC 
transfusion requirement ≥ 4 units/8 weeks or transfusion 
dependence or reduction in Hgb by ≥1.5 g/dL after hematologic 
improvement from ≥ 8 weeks of ESA treatment.

bProportion of patients without any RBC 
transfusion for at least eight consecutive 
weeks since entry to the trial (8-week TI); 
proportion of patients without any RBC 
transfusion for at least 24 consecutive weeks 
since entry to the trial (24-week TI)

2:1
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Safety population (treated) N = 
177

Imetelstat N = 118

Placebo N = 59



Baseline Patient and Disease 
Characteristics

25

Characteristic Imetelstat (N = 118) Placebo (N = 60)

Median age, y (range) 72 (44-87) 73 (39-85)

Male, n (%) 71 (60) 40 (66)

Median time since diagnosis, y (range) 3.5 (0.1-26.7) 2.8 (0.2-25.7)

WHO classification, n (%)
RS+
RS-

73 (62)
44 (37)

37 (62)
23 (38)

IPSS risk category n (%)
Low
Intermediate-1

80 (68)
38 (32)

39 (65)
21 (35)

Median pretreatment hemoglobin,a g/dL (range) 7.92 (5.3-10.1) 7.80 (6.1-9.2)

Median prior RBC transfusion burden, RBC units / 8 weeks (range) 6 (4-33) 6 (4-13)

Prior RBC transfusion burden, n (%)
≥4 to ≤6 units / 8 weeks
>6 units / 8 weeks

62 (53)
56 (48)

33 (55)
27 (45)

Median sEPO, mU/mL (range) 174.9  (6.0-4460.0) 277.0 (16.9-5514.0)

sEPO level, n (%)
≤500 mU/mL
>500 mU/mL

87 (74)
26 (22)

36 (60)
22 (37)

Prior erythropoiesis stimulating agents use, n (%) 108 (92) 52 (87)

Prior luspatercept use,b n (%) 7 (6) 4 (7)

Amer Zeidan, MBBS MHS, Associate Professor of Internal Medicine (Hematology)

aAverage of all hemoglobin values in the 8 weeks prior to the first dose date, excluding values within 14 days after a transfu sion;  thus, considered to be influenced by transfusion.  bInsufficient number of patients previously treated with 
luspatercept to draw conclusions about the effect of imetelstat treatment in such patients.
IPSS, International Prognostic Scoring System; RBC, red blood cell; RS, ring sideroblast; sEPO, serum erythropoietin;  WHO, World Health Organization.



Primary End Point: 8-Week RBC TI Rate Significantly Higher With Imetelstat vs Placebo 
Overall

26

Amer Zeidan, MBBS MHS, Associate Professor of Internal Medicine (Hematology)

Data cutoff: October 13, 2022. P-values were determined by the Cochran-Mantel-Haenszel test, with stratification for prior RBC transfusion burden (≥4 to ≤6 vs. >6 RBC units/8-weeks during a 16-week period prior to randomization) and baseline 
International Prognostic Scoring System risk category (low vs. intermediate-1) applied to randomization.
LR-MDS, lower-risk myelodysplastic syndromes; RBC, red blood cell; TI, transfusion independence
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Patients With Response, N (% [95% CI])

Imetelstat 47 (39.8 [30.93 – 49.25])

Placebo 9 (15.0 [7.10 – 26.57])

P<0.001



Imetelstat 8-Week RBC-TI Responders Have Significantly Longer 
Duration of Transfusion Independence vs Placebo

27Amer Zeidan, MBBS MHS, Associate Professor of Internal Medicine (Hematology)

Data cutoff: October 13, 2022. aKaplan-Meier estimates of duration of RBC TI; 8-week TI Responder Analysis Set; HR is from the Cox proportional hazard model, stratified by prior RBC transfusion burden (≥4 to ≤6 vs. >6 RBC units/8-weeks 
during a 16-week period prior to randomization) and baseline International Prognostic Scoring System risk category (low vs. intermediate-1), with treatment as  the only covariate; P-value for superiority of imetelstat vs . placebo in HR is based on 
stratified log-rank test.
RBC, red blood cell; TI, transfusion independence.
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Patients Achieving 8-Week
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Median Duration of RBC

Transfusion Independence, 

Weeks (95% CI)

51.6 (26.9–83.9) 13.3 (8.0–24.9) 38.3 (0.23 [0.091–0.571]) <0.001



Amer Zeidan, MBBS MHS, Associate Professor of Internal Medicine (Hematology)

Consistent with Prior Clinical Experience, the Most Common SAEs 
Were Cytopenias in Cycles 1 – 3 

28

• No new safety signals were observed

• Non-hematologic AEs were generally low 
grade

• The most frequent AEs with imetelstat were 
thrombocytopenia and neutropenia

– A majority of patients with Grade 3-4 
thrombocytopenia and neutropenia 
experienced them during Cycles 1-3

• No cases of Hy’s Law or drug-induced liver 
injury observed

– The incidence of grade 3 liver function 
test abnormalities were similar in both 
treatment groups

Data cutoff: October 13, 2022. a n=117 for imetelstat group.  aSEA defined as Gade ≥3 AE.
SAE, serious adverse event. 

Imetelstat (N = 118) Placebo (N = 59)

AE, n (%) Any Grade Grade 3 – 4 Any Grade Grade 3 – 4

Hematologic

Thrombocytopenia 89 (75) 73 (62) 6 (10) 5 (8)
Neutropenia 87 (74) 80 (68) 4 (7) 2 (3)
Anemia 24 (20) 23 (19) 6 (10) 4 (7)
Leukopenia 12 (10) 9 (8) 1 (2) 0

Other

Asthenia 22 (19) 0 8 (14) 0
Edema peripheral 13 (11) 0 8 (14) 0
Pyrexia 9 (8) 2 (2) 7 (12) 0
COVID-19 22 (19)c 2 (2)d 8 (14)c 3 (5)d

Diarrhea 14 (12) 1 (1) 7 (12) 1 (2)
Constipation 9 (8) 0 7 (12) 0
Headache 15 (13) 1 (1) 3 (5) 0
Hyperbilirubinemia 11 (9) 1 (1) 6 (10) 1 (2)
Investigation: ALT 
increaseda 14 (12) 3 (3) 4 (7) 2 (3)



More Patients With Imetelstat vs Placebo Had ≥50% VAF Decrease in 
SF3B1, TET2, DNMT3A, ASXL1 Mutations 

29Amer Zeidan, MBBS MHS, Associate Professor of Internal Medicine (Hematology)
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P-values are based on Cochran Mantel Haenszel test strat ified for prior RBC transfusion burden (≤6 units or >6 units of RBCs/8 weeks) and baseline IPSS risk score (Low or Intermediate-1). NS, 
not significant; VAF, variant al lele frequency

Note: Ratios underneath the bars represent the number of patients with ≥50% variant allele frequency (VAF) reduction as numerator and  the total number of patients with detectable 
assessment (≥5% VAF) in specified mutation at baseline and any post baseline mutation assessment as denominator.



TGF beta inhibition



Luspatercept



MEDALIST Trial
Study Design – A Randomized, Double-Blind, Placebo-Controlled, Phase 3 Study

Data cutoff: May 8, 2018 Includes last subject randomized + 48 weeks.
EPO, erythropoietin; HMA, hypomethylating agent; iMID, immunomodulatory drug; IWG, International Working Group; s.c., subcutaneously; SF3B1, splicing factor 3b 
subunit 1; 
WHO, World Health Organization.

Patient Population

•MDS-RS (WHO): ≥ 15% RS or ≥ 5% with 

SF3B1 mutation

•< 5% blasts in bone marrow

•No del(5q) MDS

•IPSS-R Very Low-, Low-, or 

Intermediate-risk

•Prior ESA response

–Refractory, intolerant

–ESA naive: EPO > 200 U/L

•Average RBC transfusion burden 

≥ 2 units/8 weeks

•No prior treatment with disease-

modifying agents (e.g. iMIDs, HMAs)

Randomiz
e 2:1

Luspatercept 1.0 mg/kg (s.c.) every 21 days
n = 153

Placebo (s.c.) every 21 days
n = 76

Dose titrated up to a maximum of 1.75 mg/kg

Disease & Response Assessment week 24 & every 6 

months Treatment discontinued for lack of clinical 
benefit or disease progression per IWG criteria; no 

crossover allowed

Subjects followed ≥ 3 years post final dose for 

AML progression, subsequent MDS treatment and 

overall survival 



MEDALIST Trial
A Randomized, Phase 3 Study of Luspatercept in MDS RS

RBC-TI ≥ 8 weeks Achieved any time during treatment period

• Primary endpoint previously reported: 37.9% luspatercept versus 13.2% placebo patients achieved RBC-TI ≥ 8 weeks during 

Weeks 1–24 (P < 0.0001)1

1. MEDALIST authors. Blood. 2018;132:abstract 1.

n = 73

n = 12

47.7%

15.8%

P < 0.0001a

OR (95% CI):a 5.978 (2.840–12.581)

a



RBC-TI ≥ 8 weeks by baseline transfusion burden

RBC-TI ≥ 8 Weeks Over 

the Entire Treatment 

Period

Luspatercept

(n = 153)
Placebo

(n = 76)

Luspatercept Minus 

Placebo

OR (95%CI)a P 

Valuea

Average baseline RBC 

transfusion requirement, n/N 
(%)

≥ 6 U/8 weeks 14/66 (21.2) 2/33 (6.1) 4.17 (0.89–19.60) 0.0547

≥ 4 to < 6 U/8 weeks 20/41 (48.8) 2/23 (8.7)
10.00 (2.07–

48.28)
0.0013

< 4 U/8 weeks 39/46 (84.8) 8/20 (40.0) 8.36 (2.51–27.83) 0.0002

a.



Cumulative Duration of RBc-ti ≥ 8 weeksa IN ALL RESPONDERS 

Number of patientsb

Luspatercept 73 63 55 52 48 44 40 35 32 27 24 22 11 8 5 1 1 1
Placebo 12 11 7 4 4 2 2 2 1 1 1
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Duration, median (95% CI), weeks: 79.9 (53.7–112.3) vs 21.0 (10.9–NE)

Hazard ratio (95% CI): 0.485 (0.205–1.149)

Luspatercept Placebo Censored

a Cumulative duration of RBC-TI ≥  8 weeks is defined as the  sum of all dura tions of RBC-TI for pa tients achieving RBC-TI ≥  8 weeks dur ing the entire treatment phase. 
b In the intent-to-treat population; patients who maintained response  were censored from the analysis.

NE, not estimable.



SAFETY

Disease progression

Summary of Disease Progression, n (%)
Luspatercept

(n = 153)
Placebo
(n = 76)

Progression to HR-MDS or AML 8 (5.2) 4 (5.3)

HR-MDS 5 (3.3) 2 (2.6)

AML 3 (2.0) 2 (2.6)

AML, acute myeloid leukemia; HR-MDS, higher-risk myelodysplastic syndromes.



Perspectives with Luspatercept

• Combinations with

– EPO   

– Lenalidomide

• Use en MDS without ring cells

– Commands trial (Luspa vs EPO)

– Combola trial



Luspa+/- EPO: Combola  Trial (L Adès)



Luspatercept versus epoetin alfa for treatment of anemia in ESA-
naive lower-risk myelodysplastic syndromes patients requiring RBC 
transfusions: 
data from the phase 3 COMMANDS study
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The COMMANDS study

40

aMDS with del(5q) were excluded. b2 patients randomized to the epoetin alfa arm withdrew consent prior to receiving their first dose; cClinical benefit defined as transfusion reduction of ≥ 2 
pRBC units/8 weeks versus baseline; AML, acute myeloid leukemia; ESA, erythropoiesis-stimulating agent; IPSS-R, Revised International Prognostic Scoring System; IWG, International 
Working Group; LR-MDS, lower-risk MDS; MDS, myelodysplastic syndromes; pRBC, packed RBC; QW, once weekly; Q3W, every 3 weeks; RBC, red blood cell; RS, ring sideroblasts; s.c., 
subcutaneously; sEPO, serum erythropoietin; WHO, World Health Organization.

The COMMANDS study (NCT03682536) is a phase 3, global, open-label, randomized trial comparing the 
efficacy and safety of luspatercept versus epoetin alfa for the treatment of anemia due to IPSS-R LR-MDS 
in ESA-naive patients who require RBC transfusions 

Key eligibility criteria
• ≥ 18 years of age

• IPSS-R very low-, low, or intermediate-risk 
MDS (with or without RS) by WHO 2016, 
with < 5% blasts in bone marrowa

• Required RBC transfusions (2–6 pRBC
units/8 weeks for a minimum of 8 weeks 
immediately prior to randomization)

• Endogenous sEPO < 500 U/L

• ESA-naive  

Patients stratified by:

• Baseline sEPO level

• Baseline RBC transfusion burden 

• RS status 

Luspatercept (N = 178)
1.0 mg/kg s.c. Q3W

titration up to 1.75 mg/kg

Epoetin alfa (N = 178)b

450 IU/kg s.c. QW
titration up to 1050 IU/kg

Post-treatment 

safety follow-up

• Monitoring for other 
malignancies, HR-

MDS or AML 
progression, 

subsequent 
therapies, survival 

• For 5 years from first 

dose or 3 years from 
last dose, whichever 

is later

Response assessment at 
day 169 and every 

24 weeks thereafter  

End treatment
Due to lack of clinical benefitc

or disease progression 
per IWG criteria

1:1
Randomize

d
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Study endpoints

41

Secondary endpoints

(weeks 1–24)

• RBC-TI for ≥ 12 weeks 

WITH CONCURRENT 

mean hemoglobin 

increase ≥ 1.5 g/dL

• HI-E response ≥ 8 weeks 

per IWG criteria 

• RBC-TI for 24 weeks 

• RBC-TI for ≥ 12 weeks

• Duration of RBC-TI for 

≥ 12 weeks (week 1−EOT)

• Impact of baseline 

mutations on response

• Subgroup analyses 

Composite primary 

endpoint (weeks 1–24)

• The data cutoff date for this planned interim analysis was 
August 31, 2022

• This prespecified interim analysis was planned for 
when ~300 patients had either completed 24 weeks of 
treatment or discontinued prior to completing 24 
weeks of treatment (at 85% of information for the 
primary endpoint)

HI-E, hematological improvement-erythroid; RBC-TI, RBC transfusion independence; TEAE, treatment-emergent adverse event.

Secondary and 

exploratory endpoints

• Treatment discontinuation

• TEAE

• HR-MDS/AML progression

• Death

Safety
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Primary endpoint: luspatercept 
superior to epoetin alfa
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• Of 301 pts included in the efficacy analysis, 86 (58.5%) patients receiving luspatercept and 48 
(31.2%) epoetin alfa achieved the primary endpoint

• Achievement of the primary endpoint favored luspatercept or was similar to epoetin alfa for 
all subgroups analyzed

This prespecified interim analysis included 301 patients who had either completed 24 weeks of treatment or discontinued priorto completing 24 weeks of treatment.
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Secondary endpoints: luspatercept 
superior to epoetin alfa
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aDuring weeks 1-24.
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4HI-E ≥ 8 weeksa RBC-TI 24 weeksa RBC-TI ≥ 12 weeksa

Luspatercept (N = 147) Epoetin alfa (N = 154)

Time to first RBC transfusion (week 1–EOT)
n = 93

168.0 (64.0–323.0)
n = 116

42.0 (22.0–55.0)
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Duration of RBC-TI ≥ 12 weeksa
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No. at risk 
Luspatercept 98 98 91 74 61 49 42 37 31 28 21 17 11 8 6 1 1 0

Epoetin alfa 71 71 63 47 33 24 23 19 15 11 9 8 7 5 5 2 2 1 0

Median duration 
(95% CI), weeks HR (95% CI)

Luspatercept 126.6  (108.3 to NE) 0.456 
(0.260 to 0.798)Epoetin alfa 77.0 (39.0 to NE)

EOT, end of treatment; NE, not estimable; RBC-TI, red blood cell transfusion independence.
aIn ITT responders during weeks 1–EOT.
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Duration of RBC-TI ≥ 12 weeksa: sEPO 
subgroups 
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EOT, end of treatment; NE, not estimable; RBC-TI, red blood cell transfusion independence.
aIn ITT responders during weeks 1–EOT.

Median duration 
(95% CI), weeks Luspatercept Epoetin alfa HR (95% CI)

sEPO ≤ 200 U/L 140.1 (112.7 to NE) 77.0 (41.9 to NE) 0.601 (0.348 to 1.038)

sEPO >200-500 U/L 48.3 (26.3 to 93.0) 23.9 (14.9 to NE) 0.624 (0.186 to 2.092)

sEPO > 200-500 U/L   sEPO ≤ 200 U/L 
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Luspatercept 84 84 78 65 55 46 39 34 29 26 20 16 10 7 5 1 1 0

Epoetin alfa 65 65 59 45 32 23 22 18 14 10 8 7 7 5 5 2 2 1 0

No. at risk

Luspatercept 14 14 13 9 6 3 3 3 2 2 1 1 1 1 1 0

Epoetin alfa 6 6 4 2 1 1 1 1 1 1 1 1 0
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Duration of RBC-TI ≥ 12 weeksa: RS 
subgroups 

46

EOT, end of treatment; NE, not estimable; RBC-TI, red blood cell transfusion independence.
aIn ITT responders during weeks 1–EOT.

Median duration 
(95% CI), weeks Luspatercept Epoetin alfa HR (95% CI)

RS+ 120.9 (76.4 to NE) 47.0 (36.6 to NE) 0.626 (0.361 to 1.085)

RS− NE (46.0 to NE) 95.1 (35.3 to NE) 0.492 (0.148 to 1.638)
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Luspatercept 77 77 73 59 51 40 33 29 23 21 17 13 10 7 5 1 1 0

Epoetin alfa 48 48 44 33 21 15 14 10 9 7 6 5 5 3 3 1 1 1 0

No. at risk

Luspatercept 21 21 18 15 10 9 9 8 8 7 4 4 1 1 1 0

Epoetin a lfa 23 23 19 14 12 9 9 9 6 4 3 3 2 2 2 1 1 0



Recent treatments of lower risk MDS

• Lower risk MDS: where is the limit ?

• Treatment of anemia of lower risk MDS

• Treatment of thrombocytopenia of lower risk 
MDS

• Chelation therapy ?

• Treatment of MDS with 
autoimmune/autoinflammatory disorders



Accumulation of non transferrin bound iron  
(NTBI or LPI) in organs

100%

30%

Normal: no NTBI 

produced Iron overload

Fe

Fe
Fe

Fe
Fe

Fe
Fe

NTBI = non-transferrin bound iron.



Correlation between n°of transfusions and heart

iron overload

Buja LM, Roberts WC. Am J Med. (1971) 51:209-21.
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131 transfused adult patients

• 101 leukemias
• 30 other anemias



http://oernst.f5lvg.free.fr/liver/iron.html

A

Normal myocardial iron

MRI can evaluate iron overload (T2*)
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•  225 pts : Deferasirox (n=149) or Placebo (n=76)

• EFS: composite primary endpoint (cardiac, liver failure , 
transformation to AML,death)

• Median EFS :1440 day for  Deferasirox vs 1091 days 

for Placebo : 36.4% risk reduction (P=0.015) 

Safety and Efficacy, Including EFS, of Deferasirox 

Versus Placebo in Iron-Overloaded Patients with 

Low- and Int-1-Risk MDS: Outcomes from the 

Randomized, Double-Blind Telesto Study 
Angelucci,Ann Int Med, 2020
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Recent treatments of lower risk MDS

• Lower risk MDS: where is the limit ?

• Treatment of anemia of lower risk MDS

• Treatment of thrombocytopenia of lower risk 
MDS

• Chelation therapy ?

• Treatment of MDS with 
autoimmune/autoinflammatory disorders



• N=44, lower risk MDS

•  platelets <50G/l

• 300 to 1500 ug/week

• Evaluation at week 4

• 50% response

• Transient increase in marrow blasts in 15% of the patients
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ABSTRACT

PURPOSE In m yelodysplast ic syndrom es (M DS), severe throm bocytopenia is associated

with poor prognosis. This m ult icenter t r ial presents the second- par t long- term

ef cacy and safety resul ts of el t rom bopag in pat ients with low- r isk M DS and

severe throm bocytopenia.

METHODS In this single- blind, random ized, placebo- controlled, phase- I I t r ial of adult pa-

t ients with Internat ional Prognost ic Scoring System low- or intermediate- 1- risk

MDS, pat ients with a stable platelet (PLT) count (<30 3 103/mm 3) received

elt rombopag or placebo unt il disease progression. Primary end points were du-

rat ion of PLT response (PLT- R; calculated from the t ime of PLT- R to date of loss of

PLT- R, de ned as bleeding/PLT count <30 3 103/m m 3 or last date in observat ion)

and long- term safety and tolerabil ity. Secondary end points included incidence and

severi ty of bleeding, PLT transfusions, quality of life, leukem ia- f ree survival,

progression- free survival, overall survival and pharmacokinet ics.

RESULTS From 2011 to 2021, of 325 pat ients screened, 169 pat ients were random ly

assigned oral el t rom bopag (N 5 112) or placebo (N 5 57) at a star t ing dose of

50 m g once dai ly to m axim um of 300 m g. PLT- R, with 25- week fol low- up (IQR,

14- 68) occurred in 47/ 111 (42.3% ) elt rom bopag pat ients versus 6/ 54 (11.1% ) in

placebo (odds rat io, 5.9; 95% CI, 2.3 to 14.9; P < .001). In el t rom bopag pat ients,

12/ 47 (25.5% ) lost the PLT- R, with cum ulat ive throm bocytopenia relapse- f ree

survival at 60 m onths of 63.6% (95% CI, 46.0 to 81.2). Cl in ical ly signi cant

bleeding (WHO bleeding score ≥ 2) occurred less f requent ly in the elt rom bopag

arm than in the placebo group (incidence rate rat io, 0.54; 95% CI, 0.38 to 0.75;

P 5 .0002). Al though no dif ference in the f requency of grade 1- 2 adverse events

(AEs) was observed, a higher propor t ion of el t rom bopag pat ients exper ienced

grade 3- 4 AEs (x2 5 9.5, P 5 .002). AM L evolut ion and/ or disease progression

occurred in 17% (for both) of el t rom bopag and placebo pat ients with no dif -

ference in survival t im es.

CONCLUSION Elt rom bopag was ef fect ive and relat ively safe in low- r isk M DS with severe

throm bocytopenia. This t r ial is registered with Cl in icalTr ials.gov ident i er :

NCT02912208 and EU Clin ical Tr ials Register : EudraCT No. 2010- 022890- 33.

INTRODUCTION

M yelodysplast ic syndrom es (M DS) are clonal disorders of the

hemopoiet ic stem cell characterized by dysplast ic hem opoi-

esis, cytopenias, and increased r isk of evolut ion in AM L.1

Al t h ough anem ia prevai ls, sever e t h r om bocy t open ia

(<30 3 10 3/ m m 3 plat elet s [ PLT] ) i s r epor t ed in at least 10%

of subject s w i t h lower M DS r isk and has been recogn ized as

an indepen den t negat i ve prognost i c f act or .2- 5 Tr eat m ent

i s st i l l general l y l im i t ed t o PLT t ransfusion s6 since no
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• N=169 (112 vs 57)

• Eltrombopag 50 to 300mg/d

• 42% vs 11 % response

• 63% still responders at 60 months

• Significant bleeding improvement

• 17% vs 17% MDS/AML progression



Eltrombopag for myelodysplastic syndromes or chronicmyelomonocytic leukaemia with no excess blasts andthrombocytopenia: a French multicentre retrospective real-lifestudyEltrombopag for myelodysplastic syndromes or chronicmyelomonocytic leukaemia with no excess blasts andthrombocytopenia: a French multicentre retrospective real-lifestudy

     Comont et al, Brit J Haematol, 2021

• ELT  in 50  MDS and 11 with CMML, with no excess of marrow blasts and platelet  <50 G:L

• Platelet response  in 47 (77% ) patients.

•  median  duration of response  8 (0–69) months.

• None of the eight still responders who discontinued ELT had relapsed, at a median  of 16 (6–
23) months after ELT discontinuation. 

• Although 36% of the patients were anti-coagulated or anti-aggregated only 10% of patients 
had Grade ≥3 bleeding events. 

• Thrombotic events in six (10%) patients, who all but one had a medical history of arterial or 
venous thrombosis. 

• Progression to AML  in four (7%) patients. 



Recent treatments of lower risk MDS

• Lower risk MDS: where is the limit ?

• Treatment of anemia of lower risk MDS

• Treatment of thrombocytopenia of lower risk 
MDS

• Chelation therapy ?

• Treatment of MDS with 
autoimmune/autoinflammatory disorders



Association MDS/CMML - SIAD 

• ~ 15-20% of MDS/CMML are associated with Systemic 
Inflammatory and Autoimmune Diseases (SIAD)

• SIAD often atypical

• SIAD association generally has no  impact on prognosis in 
MDS/CMML patients

Behçet disease Periarteritis nodosa

Sweet syndrom Relapsing polychondritis

Komrokji et al. Am J 
Hematol. 2016
- n = 1408 

- 391/1408 (28%) avec 
SIAD, 171/391 
hypothyroidism

Mekinian et al. Rheumatology. 
2016
- n = 788 MDS/CMML
- 123/788 (16%) with SIAD





• 22 patients treated with AZA for autoimmune 

disorders (AID) associated with MDS/CMML 

• Response of AID to Azacitidine in 19 patients (86%)

•  Reduction or discontinuation of steroids and/or 

immunosuppressive therapy  possible in 16 cases 

(73%). 



• N=30 

• 66% response on SAID

• 59% hematological response



UBA 1 mutation (VEXAS) and MDS 
• VEXAS: Autoinflammatory disease , X linked,cutaneous 

lesions, vacuoles in granulocytes, 

•   MDS in 40% of the cases



• N=30

• 13 (52% VEXAS patients)

• 75% response on VEXAS symptoms

• 59% hematological response



Recent treatments of lower risk MDS

• Lower risk MDS: where is the limit ?

• Treatment of anemia of lower risk MDS

• Treatment of thrombocytopenia of lower risk 
MDS

• Chelation therapy ?

• Treatment of MDS with 
autoimmune/autoinflammatory disorders

• Should some lower risk MDS be transplanted ?





TRM post allo SCT  Recent GFM experience

• CPX 351 trial ( median age 62) (Peterlin Lancet 

Hematol, 2023)

– N=29

– TRM: 5/29 (17%)

• allo risk trial ( median age 62) (Robin, ASH 2021)

– N= 58 

– TRM: 11/ 58 (19%)



63 patients  with donor

58 (92%) patients 

trasplanted

✓ 11 (19%) TRM

✓ 6 death relapse /progression

15 patients without  

donor 

✓ 4 dises related 

deaths 

Allo risk trial (Robin, ASH 2021)

✓ 3 yr OS 60 vs 64%



Should lower risk MDS be transplanted ?

• NO

– RARS with normal karyotype and isolated SF3B1 
mutation

• YES

– IPSS/ IPSS-R progression

– TP53 mutation with VAF > 20%, or if VAF  
increases

– Lower risk MDS with del 5q failing LEN



Allo in  lower risk MDS ?

• Other patients: take into account
– age, comorbidities

– donor

– Response to  treatment

– Importance of   cytopenias

– Mutations ?

– Progression 

– Patient choice



Department  of hematology and  immunology

of  Hospitals  St Louis, R Debré, Avicenne

APHP and University of Paris 

Hôpital St Louis

• 7 services of adult hematology 

(H Dombret, N Boissel, G 

Socié, B Arnulf, E 

Oksenhendler, P Fenaux, C 

Thiéblemont)

• ICU  (E Azoulay)

• pneumology (A Tazi)

Hôpital Robert Debré

•  pediatric hématology service (A 
Baruchel)

• Sickle cell disease unit(M 
Benkerrou)

Hôpital Avicenne

• Adult hematology service (C 
Gardin)



Groupe Francophone

 des Myélodysplasies

• Activates clinical trials in  MDS (35 centers in France and 
Belgium 

   +  Switzerland)

• Website: www. gfmgroup.org 

 

• Online registry of French MDS cases

 

• Close cooperation with: 

    - a patient support group

    - the International MDS Foundation

    - the European Leukemia Net



 
 
 
 
 
 

 

D·MDS 
Deutsche MDS-Studiengruppe 



10th Translational Research Conference

Myelodysplastic Syndromes,

Overlap MDS/MPN Disorders and Clonal Hematopoiesis

Chairs: Pierre Fenaux, Katharina Götze, Mikkael Sekeres

MARK YOUR AGENDA

Malahide (Dublin), Ireland

October 16-18, 2026

#ESHMDS2026

To register and for further information: www.esh.org  -  info@esh.org

DEADLINE FOR ABSTRACTS: JULY 6th, 2026

http://www.esh.org/
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