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SMD 

• Diagnostic et pronostic 

 

• Traitement 
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Karyotype (IPSS-R) 



Mutations somatiques et SMD 

• Gènes impliqués dans l’épigénétique: 

ASXL1,TET2, DNMT3a 

• Gènes d’épissage: SF3B1, SRSF2 

• Gènes facteurs de transcription:  

   RUNX 1, TP 53 

• Gènes rarement mutés  : JAK 2, CAL R, 

MPL,FLT3, NPM1 



« CHIP » 

• Mutations de DNMT3a, ASXL1, TET2 

 

 

 

 

 

 

• SMD/LAM induits: TP53 



WHO 2016 classification of 

MDS 
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MDS-EB-1 0-3 1-3 None or any 

BM 5-9% or PB 2-4%, 

no Auer rods Any 

MDS-EB-2 0-3 1-3 None or any 

BM 10-19% or PB 5-

19% or Auer rods Any 

MDS, unclassifiable (MDS-U) 

     · with 1% blood 

blasts 1-3 1-3 None or any 

BM <5%, PB=1%
3
, no 

Auer rods Any 

· with single lineage 

dysplasia and 

pancytopenia 1 3 None or any 

BM <5%, PB <1%, no 

Auer rods Any 

· based on defining 

cytogenetic 

abnormality 0 1-3 <15%
4
 

BM <5%, PB <1%, no 

Auer rods 

MDS-defining 

abnormality  

Refractory cytopenia of 

childhood 1-3 1-3 None BM <5%, PB <2% Any 

1
Cytopenias defined as haemoglobin <10 g/dL, platelet count <100 x 10

9
/L, and absolute neutrophil count <1.8 x 10

9
/L; rarely, MDS may present with mild 

anaemia or thrombocytopenia above these levels. PB monocytes must be <1 x 10
9
/L 

2
If SF3B1 mutation is present. 

3
1% PB blasts must be recorded on at least two separate occasions.  

4
Cases with 15% ring sideroblasts by definition have significant erythroid dysplasia, and are classified as MDS-RS-SLD 
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SMD: facteurs pronostiques 

Score IPSS associant: 

• Pourcentage de blastes (B1+ B2+B3) 

médullaire 

• Nombre de cytopénies 

• Caryotype médullaire 



Caryotype (IPSS-R) 





Survie et IPSS-R 

Greenberg PL et al. Blood (2012) 120:2454-65. 



Évolution en LAM et IPSS-R 

Greenberg PL et al. Blood (2012) 120:2454-65. 



Comparaison entre IPSS et IPSS-R 

Greenberg PL et al. Blood (2012) 120:2454-65. 



Valeur pronostique des 

mutations 
HR (95% CI) p-value 

Age 

     ≥55 yrs vs. <55 yrs 1.81 (1.20-2.73) 0.004 

IPSS Risk Group 

     Int1 vs. Low 2.29 (1.69-3.11) <0.001 

     Int2 vs. Low 3.45 (2.42-4.91) <0.001 

     High vs. Low 5.85 (3.63-9.40) <0.001 

Mutational Status - Present vs. 

Absent 

     TP53 Mutation 2.48 (1.60-3.84) <0.001 

     EZH2 Mutation 2.13 (1.36-3.33) <0.001 

     ETV6 Mutation 2.04 (1.08-3.86) 0.029 

     RUNX1 Mutation 1.47 (1.01-2.15) 0.047 

     ASXL1 Mutation 1.38 (1.00-1.89) 0.049 

Bejar R et al. NEJM (2011) 364:2496-506. 





TP53 mutations and results of AZA 

 in MDS (Bally,Leuk Res, 2013) 

Pronostico desfavorable de la mutaciones TP53/p53 con 

todos los tratamientos 





Valeur pronostique d’une myélofibrose 

de grade >=2 (Malcovati, JCO, 2011) 





SMD de faible risque 

• Diagnostic et pronostic 

 

• Traitement 



Pour le traitement, on divise 

schématiquement les SMD en:  

1. SMD de faible risque: 
• IPSS R <3,5 

 

2. SMD de risque élevé 
• IPSS R >=3,5 



SMD: buts du  traitement 

• Éviter l’évolution en LAM 

• Prolonger la survie 

• Corriger les cytopénies 

• Améliorer la qualité de vie 

LAM, leucémie aiguë myéloblastique 



SMD: buts du  traitement 

(haut risque) 

• Éviter l’évolution en LAM 

• Prolonger la survie 

• Corriger les cytopénies 

• Améliorer la qualité de vie 



SMD: buts du  traitement 

(faible risque) 

• Éviter l’évolution en LAM 

• Prolonger la survie 

• Corriger les cytopénies 

• Améliorer la qualité de vie 



Traitement des SMD de 

faible risque 

• Anémie  

 

• Neutropénie 

 

• Thrombopénie 

 

 



Taux d’hémoglobine maintenu  

contre transfusions 
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La qualité de vie est corrélée au 

taux d’hémoglobine 

Hb level (g/dl) 

LASA: Linear Analog Scale Assessment  
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Crawford et al. Cancer 2002; 95: 888–95 



Traitement de l’anémie des SMD 

• Première ligne 
– Erythropoiétine (Néorecormon, Eprex, Aranesp)  

– Lenalidomide (Revlimid) 

 

 

• Traitements de 2ème ligne 
– Sérum anti lymphocytaire 

– Lenalidomide (Revlimid) 

– Agents hypométhylants 

– Nouveaux agents 

– allogreffe 
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EPO +/- G-CSF dans les SMD 
    

 

 

• N= 403 pts  ou EPO+/- G-CSF ou Darbépoetine 

• Hb <10 g/dl (54% transfusés) 

• 63% réponses (43% majeures, 20% mineures) 

• durée médiane de réponse : 24 mois 

 
Taux de réponse plus élevé  

• EPO <500 U/l 

• IPSS faible ou intermédiaire 1 

• Transfusion <2 concentrés /mois 
 

 
Park, S. et al. Blood (2008) 111:574-82. 



EPO  versus transfusions only:Time to AML 

progression (Park ,Blood 2008) 

Comparison between IMRAW and French-EPO  cohort restricted to IPSS LOW INT1  

 patients without unfavorable karyotype  

(IMRAW n=447 patients, French-EPO= 284)  

 



EPO  versus transfusions only): Overall 

survival (Park, Blood 2008) 



Traitement de l’anémie des SMD 

• Première ligne 
– Erythropoiétine (Néorecormon, Eprex, Aranesp)  

– Lenalidomide (Revlimid) 

 

 

• Traitements de 2ème ligne 
– Sérum anti lymphocytaire 

– Lenalidomide (Revlimid) 

– Agents hypométhylants 

– Nouveaux agents 

– allogreffe 

 



Lenalidomide Réponse érythroide: 

Délétion 5q 

 

        

        99 (67%) 

        13  (9%) 

        112 (76%) 

        

        

 

Response  

-Indep Transf 

 Mineure(>50%) 

   TI +Minor 

 

4.6 semaines 

(1- 49) 

 

Délai de 

Réponse 

    

         148 Nombre de 

Patients 

List, A. et al. NEJM (2006) 355:1456-65. 



 No. Pts. (%) 

No. évaluable   85 

Réponse 

cytogénétique 

Complète 

      Mineur (>50%) 

 

 

38 (45%) 

24 (28%) 

 Réponse cytogénétique 

List, A. et al. NEJM (2006) 355:1456-65. 



Durée de réponse: patients avec 

del 5q (N = 168) 
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50% ongoing responders 

73% TI response ≥ 1 year 

46% TI response ≥ 2 years  

Censored patients who remain TI at time of data cutoff or at time of study discontinuation. 

List AF, et al. Updated data presented at  

ASH Annual Meeting, 2006 [Abstract 251]. 



Effets secondaires 

 

55%** 57% Neutropénie 

Fatigue 
* 

Diarrhee 

Rash 

Prurit 

Thrombopénie 

Effet secondaire 

12% 

24% 

28% 

32% 

58% 

Tous Grades 

 2%  

7% 

2% 

3% 

54%* 

>Grade 3 (%) 

List AF, et al. Updated data presented at  

ASH Annual Meeting, 2006 [Abstract 251]. 



GFM experience (Bally, ASH, 2012) 

N= 51 

Haematological response: 45 vs 71% 

(p=0.06) 

Cytogenetic response: 12 vs 73% (p=0.03) 

Unmutated TP53 status showed a tendency for haematological 

response (P = 0061).  

Complete cytogenetic response was not observed in any of the 

mutated TP53 cases. 

Mar Mallo,1,2,3 Monica del Rey,4 

Mariam Iban~ez,5 Ma Jose Calasanz,6 Leonor Arenillas,1 Ma Jose Larrayoz,6 Carmen Pedro,7 Andres 

Jerez,8 Jaroslaw Maciejewski,8 Dolors Costa,9 Meritxell Nomdedeu,10 Marıa Diez-Campelo,4 

Eva Lumbreras,4 Teresa Gonzalez- Martınez,11 Isabel Marugan,12 

Esperanza Such,5 Jose Cervera,5 Juan C. Cigudosa,13 Sara Alvarez,13 Lourdes Florensa,1 Jesus Ma 

Hernandez4* and Francesc Sole1,2* 

Dans les SMD avec del 5q, la mutation 

de TP53 réduit la réponse au LEN 



Traitement de l’anémie des SMD 

• Première ligne 
– Erythropoiétine (Néorecormon, Eprex, Aranesp)  

– Lenalidomide (Revlimid) 

 

 

• Traitements de 2ème ligne 
– Sérum anti lymphocytaire 

– Lenalidomide (Revlimid) 

– Agents hypométhylants 

– Nouveaux agents 

– allogreffe 

 



 n= 207  

IST, excluding steroidmonotherapy. (ATG  plus prednisone 43%) 

 

ORR  48.8%, including 11.2%  CR, 30% RBC TI 

 

Median OS was 47.4 months and  longer if  response or TI.  

 

RBC TI  associated with a hypocellular bone marrow cellularity<20%) 

horse ATG plus cyclosporinewas more effective than rabbit ATG or 

ATG without cyclosporine.  

 

Age, transfusion dependence, presence of PNH or LGL , and HLA 

DR15 positivity did not predict  response to IST. 

The use of immunosuppressive therapy in 

MDS: clinical outcomes and their predictors in 

a large international patient cohort  Stahl,Blood 

Advances, 2018 



Lenalidomide erythroid response  

non del 5q 

4.5 [0.3–39.1] Median time to response, weeks [range] 

 

58 (27) 

36 (17) 

94 (44) 

Erythroid response, n (%) 

   major 

   Minor (> 50% ) 

   major  + minor 
 

 

 

, 

166 

Total  

n 

Feature 

Raza, Blood, 2008) 



Duration of transfusion 

independence 

 Ongoing 

 Discontinued 

Median follow-up: 58 weeks 

Median duration TI 

   MDS-003: > 47 weeks 

   MDS-002:    43 weeks 

Range: 8.6–66+ weeks 
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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 

R
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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 

Essai GFM Len-Epo 2008 

 A Toma and F Dreyfus, Leukemia, 2015 



Réponse érythroide et 

indépendance transfusionnelle 

LEN + EPO 

N = 50 

LEN 

N = 49 

Erythroid response 

(IWG 2006) 
 52%  30.6% 

RR = 1.7 

p= 0.03 

RBC - 

Transfusion 

independency 
 32%  18.4% 

RR = 1.7 

p= 0.12 



• 93 pts 

• Mainly “purely anemic patients” 

   

• Randomized phase II trial AZA+/- EPO beta In 
patients CLEARLY resistant to ESAs (at least 12 
weeks using 60000 U/ w EPO or 250ug/w 
Darbepoetin) 

 

• 33% responses, transfusion independence 
in  19% of patients 

 

• AZA+EPO= AZA 
 

 

 



• 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%).  

 



New drugs for  anemia of non del 

5q lower risk MDS  
• Rigosertib (PI3K/PLK pathway inhibitor)  

• Imetelstat (telomerase inhibitor) (EHA 2018) 

 

• 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 

• Asunercept (blockade of the CD 95 ligand system) 

• Galunisertib (TGF b inhibitor) 

• Luspatercept (ligand trap to inhibit negative regulators of late-stage 
erythropoiesis, including GDF11 and activin B)  
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 Higher telomerase activity, expression of hTERT 
and shorter telomeres predict for shorter overall 
survival in lower risk MDS 

 Imetelstat is a first-in-class telomerase inhibitor 
that targets cells with short telomere lengths and 
active telomerase and has clinical activity in 
myeloid malignancies1-3 

1. Baerlocher GM, et al. N Engl J Med 
2015;373:920-928 

2. Tefferi A, et al. N Engl J Med 2015;373:908-
919 

3. Tefferi A, et al. Blood Cancer J 2016;6:e405 
4. Fenaux P, et al. HemaSphere 

2018;2(S1):S1557  
[oral presentation] 

 Imetelstat 

imetelstat 

lipid tail 

telomer
e 

Prevents binding 
by and 
maintenance of 
telomeres 

Imetelstat 
binds to RNA 
template of 
telomerase 

X 

NPS 
oligonucleotide 

55 



Imetelstat Leads to Durable TI  in RBC TD, Lower Risk 

MDS Relapsed/Refractory to ESA Who are LEN and 

HMA Naïve and Lack Del(5q)  (ASH 2018) 

• N=38 

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

1  

• TI rate of 37%, with a median duration of 10 

months and limited side effects  



I Merge: Imetelstat Leads to Durable TI  in RBC TD, 

Lower Risk MDS Relapsed/Refractory to ESA Who are 

LEN and HMA Naïve and Lack Del(5q)  (EHA 2019) 

• 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) 

 



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) 

Random

ize 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  



RBC-TI ≥ 12 Weeks 
Luspaterce

pt 
(n = 153) 

Placebo 
(n = 76) 

Weeks 1–24, n (%) 43 (28.1) 6 (7.9) 

95% CI 21.14–35.93 2.95–16.40 

P valuea 0.0002 

Weeks 1–48, n (%) 51 (33.3) 9 (11.8) 

95% CI 25.93–41.40 5.56–21.29 

P valuea 0.0003 a Cochran–Mantel–Haenszel test stratified for average baseline RBC transfusion requirement (≥ 6 units vs < 6 units of RBCs/8 
weeks) and baseline IPSS-R score (Very Low or Low vs Intermediate). 

MEDALIST Trial 

Key Secondary Endpoint: Red Blood Cell Transfusion Independence ≥ 12 

Weeks 



IDH1 & 2 inhibitors in MDS 

Cohort A: Patients with higher risk MDS  who failed to achieved any 

type of response after 6 cycles of AZA, without disease progression 

(stable disease without hematological improvement-HI)  

Cohort B: Patients with untreated higher risk without life 

threatening cytopenia 

Cohort C: Lower risk MDS with anemia resistant to erythropoiesis 

stimulating agents 

IDEAL STUDY IDIOME STUDY 

Ivosidenib (AG-120; IDH1 inhibitor)  Enasidenib (AG-221; IDH2 inhibitor)  



Traitement de l’anémie des SMD 

• Première ligne 
– Erythropoiétine (Néorecormon, Eprex, Aranesp)  

– Lenalidomide (Revlimid) 

 

 

• Traitements de 2ème ligne 
– Sérum anti lymphocytaire 

– Lenalidomide (Revlimid) 

– Agents hypométhylants 

– Nouveaux agents 

– allogreffe 

 







Should lower risk MDS be 

transplanted ? 

• NO 

– RARS with normal karyotype and isolated 

SF3B1 mutation 

• YES 

– Lower risk MDS with del 5q failing LEN 

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

increases 



Should lower risk MDS be 

transplanted ? 

• Other patients: take into account 

– Age, comorbidities 

– Quality of donor 

– Response to treatment  

– severity of cytopenias 

– Disease progression 

– Mutations: If several unfavorable mutations ? 

– Patient choice 



Allogeneic HSCT in lower risk  MDS: A prospective 

multicenter phase II study based on donor availability on 

behalf of the GFM & SFGM-TC (M Robin) 

  



Traitement de la thrombopénie 

• Androgènes (danatrol) 

• Traitement type PTAI 

 

• Facteurs « thrombopoiétiques » 

– Romiplostin (N Plate) (Amgen) 

 

– Eltrombopag (GSK) 



• 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 

 





• N=90 

• Eltrombopag 50 to 300mg/d 

• 47% vs 3% response 

• 14% vs 42% bleeding 

• 12% vs 16% AML 


