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Allo SCT remains the only curative treatment in 

higher risk MDS 

(Platzbecker, BBMT, 2012) 
 

Median follow-up of 20 months 

3-year OS was 39% for HCT and 7% for 5-aza 



. 

Outcome of    higher risk MDS 

according to donor availability: M 

Robin, Leukemia, 2014  

• 163 patients : 21%no donor; 71% HLA-matched donor (34% sibling and 

37% unrelated) and 9% patients HLA mismatched donor 

• 117 patients treated by AZA and 40 by CT. marrow blasts < 10% achieved in 

68% and 57% for patients without and with donor 



Allo SCT: preceded or not by chemotherapy or 

hypomethylating agents (HMA) ? 

Based on marrow blast% and karyotype 
–  marrow blasts <10% : immediate transplant 

 

–  marrow blasts > 10% 
• Normal karyotype  : intensive chemo prior to transplant 

• Unfavorable karyotype: HMA prior to transplant 



• 228 patients transplanted between 2007 and 2014  

• median age 56 years, 37%  AML  transformation Ex vivo T-cell depletion in 34 patients.  

• 102 posttransplant cyclophosphamide (PT-CY) as GVHD prophylaxis. 



Survival by 5-group cytogenetic classification. 

Deeg H J et al. Blood 2012;120:1398-1408 

Poor outcome of allo SCT if very poor karyotype  

and/or TP 53 mutations) 
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Bejar et al. ASH 2012 abstract #311 



Etude DACORAL( GFM- ASTX 727 post allo)  

“Preventive” Post-transplant ASTX 727 in very high 

risk MDS patients: a phase II prospective study 

 (M Robin) 

• ASTX 727 (decitabine + cedazuridine) started on 
day 40 

• Immunosuppression stopped on day 70 

• DLI started on day 100 

Inclusion criteria 

Patients aged from 18 to 70 years 

MDS according to WHO with a very 

complex cytogenetic (according to IPSS-

R) or TP 53 gene mutation 
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Survival 

with Anthracycline-AraC Chemotherapy 

• CR in 45 to 60% patients 

• Very low CR if complex 
karyotype 

• Median CR duration 1 
year 
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Wattel E. et al.      

Br J Haematology. 1997;98:983-991. 

N = 99 



CPX-351 (cytarabine and daunorubicin) 
Liposome 7+3 in Older Patients With 

sAML 

J. Lancet et al. J Clin Oncol 2018 
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CPX 351 

7+3 

Elderly sAML 

CPX-351 significantly improves : 

• Median overall survival versus 7+3 (9.56 v 5.95 months) 

• Remission rate (47.7% v 33.3%; P = .016) 

• Outcome after SCT  

Overall Survival 

Landmark at SCT 



 Subanalysis of Patients with 

sAMLRAEB-t Enrolled in a Phase 3 

Study of CPX-351 Versus Conventional 

7+3 Cytarabine and Daunorubicin 

Tara L. Lin et al ASH 2017 



AZA-001: OS – azacitidine versus 

LDAC 
(Brit J Haematol, 2010) 
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AZA 001:Overall Survival: Azacitidine vs CCR  

ITT Population 
Log-Rank  p=0.0001 

HR = 0.58 [95% CI: 0.43, 0.77] 

 Deaths: AZA = 82, CCR = 113 
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CCR 
AZA 

Difference: 9.4 months 

24.4 months 

15 months 

50.8% 

26.2% 



•  response  after 2 to more than 6 cycles 

• Continuing treatment improves responses in 48% of the cases 

 

 

 

Abs 227 – CO – L R SILVERMAN et al.  
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Extrêmes : 1-22 cycles 
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Temps (cycles) : 

 

Nombre de cas : 

87% 

(6 

cycles) 

AZA 001:Azacitidina actua de manera lenta 



AZA 001 trial:Secondary Endpoints:  
IWG (2000) CR,PR and HI 

Response 

AZA 

N=17

9 

 (%) 

Overall (CR+PR) 29 

 CR 17 

 PR 12 

IWG HI 

 Major+Mino

r  
49 



AZA-001: 2-year OS with azacitidine by best 

response (IWG 2000) (Gore, 2012) 
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Adapted from List AF, et al. Oral presentation at  

ASCO 2008, Chicago, IL [abstract 7006] 
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IWG = International Working Group; HI = haematological improvement 

PR = partial response; CR = complete response 

71.7% 

78.4% 



AZA in patients older than 80 years 
(Itzykson, Blood, 2011) 
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Side effects of hypomethylating 

agents 

• Cytopenias 

– Anemia : transfusions 

– thrombocytopenia: transfusions (+TPO 
agonists ?) 

– Neutropenia 
• G -CSF? 

• Infection prophylaxis ? 

• Local side effects (AZA subcutaneously) (do 
not purge needle, local treatments…) 



 

* 

Sebert, Leuk Res 2017 
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Impact Of Cytogenetics and Cytogenetic Response On Outcome In Myelodysplastic Syndromes (MDS)
 treated With Azacitidine (AZA). A Collaborative Study In 878 Patients

Marie Sebert1*, Rami S Komrokji, MD2, Mikkael A. Sekeres, MD, MS3, Thomas Prebet, MD PhD4, Thomas Cluzeau, MD, PhD5*, Valeria Santini, MD6*,

Alessandro Sanna7*, Najla H Al Ali2*, Sean Hobson8*, Virginie Eclache, MD9*, Alan List, MD2, Pierre Fenaux, MD, PhD10 and Lionel Ades, MD, PhD11
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Background: hypomethylating agents, especially AZA, have become the reference standard for the of higher risk MDS, but the prognostic value of baseline
cytogenetics on response to AZA, and the impact of cytogenetic response (CyR) on outcome in responders remain uncertain.

Methods: We collected data from 931 MDS patients (including FAB RAEB-T/WHO AML 20-30% blasts), treated with AZA (75mg/m²/d x7d, for a median of 6
cycles [range 1-72]) in 6 centers in the US, Italy and France between January 2002 and March 2013. Median age was 70 years (range 24-91 years), and 35%
of the patients were women.

Cytogenetics at onset of AZA was evaluable in 878 pts (the remaining pts had cytogenetic failure), 581 (66%) of whom had abnormal karyotype, as shown in
table 1. Revised (R) IPSS cytogenetic category (Shanz, JCO 2012) was very good, good, int, poor and very poor in 2%, 40%, 18%, 15% and 25% pts
respectively. R-IPSS was very good, good, intermediate, poor and very poor in 1%, 4%, 17%, 35% and 43% respectively.

Results: 379 (41%) pts achieved hematological IWG 2006 response, including 121 (13%) CR, 86 (9%) PR, 52 (6%) marrow CR, 120 (13%) stable disease
with HI. With a median follow up of 41 months, median OS was 16.5 months. Cytogenetic characteristics are summarized in table 1. In the following text,
unless specified, results apply to chromosomal rearrangements occurring alone or with additional abnormalities (abn). Trisomy 8 and del(5q)/-5 were
associated with significantly better CR rate (21% and 18.5% , respectively, vs 12% in other patients  p=0.007 and 0.01, resp.).  3q26 was associated with
lower overall response rate (ORR) (22% vs 42%, p=0.04) and only 1/27 of 3q26 pts achieved CR. None of the other cytogenetic specific abnormalities or
groups (table 1) and none of the R-IPSS cytogenetic categories had any significant impact on ORR or CR to AZA. Among patients with complex Karyotype
(>=3), monosomal karyotype had no influence on response to AZA. When the comparison was made versus patients with normal cytogenetics, presence of 
-7/del(7q), del(5q)/-5, del(17p), 3q26, monosomal karyotype and complex (>=3) karyotype had no significant impact on the response rate.

Compared to other patients, patients with -7/del(7q) (p<10-4), del(5q)/-5 (p<10-4), monosomal karyotype (p<10-4), del (17p)  (p<10-4) had significantly shorter
OS; isolated del(20q) pts had significantly better OS and isolated del 5q pts a trend for better OS (p=0.006 and 0.09, respectively) while  +8 (p=0.40) , 3q26

abn (p=0.13),  del(11q) (p=0.96) had no significant influence on survival. R-IPSS cytogenetic categories had also a strong impact on OS (p<10-4). Of note,
among pts with complex karyotype (>=3), those with very complex karyotype (>=5) had shorter OS (median 11.1 vs 15.4 mo, p=0.008). When the comparison
was made versus patients with normal cytogenetics, presence of  -7/del(7q), del(5q), del(17p), 3q26 , monosomal karyotype and complex (>=3) karyotype
were associated with significantly shorter OS.

 By multivariate analysis (including cytogenetic R-IPSS categories, del 20q, 7/del(7q) , del(5q)/-5, del (17p) , 3q26 , complex and monosomal karyotype), only
the presence of del (17p) (HR 1.54[1.14-2.10], p=0.005), -7/del(7q) (HR 1.23 [1.01-1.50], p=0.04) and del(5q) (HR 1.36[1.08-1.72], p=0.009) retained
significant impact on OS.

 362 pts with abnormal cytogenetics at onset of AZA had cytogenetic analysis at treatment evaluation, and results were evaluable in 327 of them (the other 35
pts had cytogenetic failure): 106 (32.4%) achieved cytogenetic response (CyR), including 82 (25%) Complete CyR (CCyR), and 24 (7.3%)  Partial CyR
(PCyR), while 221 (67.6%) had no CyR. Of note, among the 106 cytogenetic responders, 29 (27%) had failed to achieve any hematological response. In a
landmark analysis performed 3 months after AZA onset, achievement of any CyR  or of CCyR had no significant influence on survival, even when the analysis
was restricted to patients who achieved IWG response.

Conclusion: Baseline cytogenetic pattern generally did not predict response to AZA (except the presence of  +8 or del(5q), associated with higher CR rate,
and 3q26 abn with fewer responses). However, cytogenetic results were strong predictors of survival, especially del (17p), -7/del(7q) and del(5q) associated
with  significant shorter OS in multivariate analysis. In patients with baseline cytogenetic abnormalities, achieving cytogenetic response was not associated
with outcome.
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Prognostic factors of treatment with AZA  ? 

 French  ATU  program  282 patients 

 Validation with AZA-001 patients (n=161) 

R. Itzykson et al.,Blood , 2011  

Multivariate Analisis HR 95% CI p 
puntuacio

n 

Performance status 2,0 [1,4-2,9] <10-4 1 

≥ 4 units RBC transfused /8w 1,9 [1,4-2,6] <10-4 1 

Presence of  circulanting 

blasts 
2,0 [1,5-2,7] <10-4 1 
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• Mutated TET2 (p=0.04) and 

favorable cytogenetic risk  

predicted  higher response rate 

 

•  Response duration and 

overall survival  however, 

comparable in the MUT and 

WT groups.  
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So far, No Survival Advantage in Randomized 
studies 

Prebet et al. J Clin Oncol 2014 

Sekeres M et al., Late breaking abstract 5 

Garcia Manero et al. Cancer 2017 

 

 Vorinostat 

Pracinostat 



AZA (IV/SC) 

75 mg/m2/d (d1-7) 

N=92 

AZA (IV/SC) + LEN (PO) 

75 mg/m2/d (d1-7)  +  10mg/d x 21d  

N=93 

AZA (IV/SC) + Vorin (PO) 

75 mg/m2/d (d1-7) + 300mg BID (d3-9) 

N=91 

Higher-risk 

MDS or 

CMML  

 

 

(IPSS >1.5 

and/or 

blasts >5%) 

Groups: SWOG, ECOG, 

Alliance, NCIC 

 

Total Sample Size: 276 

 

Primary Objective: 20% 

improvement of  ORR  

(CR/PR/HI) based on  

2006 IWG Criteria 

 

Secondary Objectives: OS, 

RFS, LFS 

 

Power 81%, alpha 0.05 for  

each combo arm vs. AZA 

 

03/2012 – 06/2014 

Sekeres et al. JCO ,2017 





High risk MDS 1st line 
 AZA PLUS trial  «pick the winner» 

5 AZACYTIDINE  

75 mg/m2 x 7 jours 

VALPROIC ACID 

5 AZACYTIDINE  

75 mg/m2 x 7 jours 

IDARUBICIN 

5 AZACYTIDINE  

75 mg/m2 x 7 jours 

REVLIMID 

5 AZACYTIDINE  

75 mg/m2 x 7 jours 

R 6 cycles 



Three different types of Drugs 

Drug targeting pathways 

Elli Papaemmanuil, Blood 2013 

Drug targeting oncogenetic events 

Drug targeting immune system 



Targeting IDH1/2 mutations 
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Acquisition of IDHm at progression : Suggesting the importance of molecular 
profiling at the time of progression  

IDH1/2 mutations are more frequent in older patients 

DiNardo et al. Leukemia 2016 



Enasidenib in IDH2m AML/MDS 

Stein et al. , Blood 2019 

Stein et al. ASH 2016 

R/R AML - single agent Associated with molecular Response 

N=21

4 

All 

N=30 

MDS 

ORR 38.8% 53% 

CR/Cri/CRp 29% 40% 

Time to 

Response 

1.9 

mo 
1 mo 

Overall Survival 
8.8 

mo 
9 mo 

Event Free 

Survival 

4.7 

mo 
- 



Ivosidenib 500 mg/jour (LAM R/R 
IDH1m) 

Di Nardo, NEJM 2019 

R/R AML – Single Agent 

N=125 

ORR 41.6% 

CR/Cri/CRp 30.4% 

Time to Response 1.9 mois 

Overall Survival 8.8 mois 

Event Free Survival 6 mois 

Associated with molecular Response 



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)  



Bcl2 inhibitor (Venetoclax) & 
HMA (n=115) 

Daniel A Pollyea, ASH 2018 #285 

Characteristic  

 

Venetoclax 400 mg 

+Aza  

n = 84  

 

Venetoclax 400 mg + 

Dec 

n = 31  

Median age (range), 

years  
75 (61–90)  72 (65–86)  

≥75 years, n (%)  42 (50)  8 (26)  

ECOG Performance 

Score*, n (%)  

    

0–1  58 (69)  27 (87)  

2  24 (29)  4 (13)  

Baseline bone marrow 

blasts, n (%)  

    

<30%  24 (29)  7 (23)  

≥31 – <50%  29 (34)  14 (45)  

≥50%  31 (37)  10 (30)  

Mutational Analyses, 

mutated/tested (%)  

    

TP53  20/74 (27)  7/22 (32)  

IDH1/2  20/74 (27)  5/22 (23)  

FLT3  11/74 (15)  3/22 (14)  

NPM1  14/74 (19)  3/22 (14)  

Cytogenetic risk†, n (%)      

Intermediate  50 (60)  16 (52)  

Poor  33 (39)  15 (48)  

Secondary AML, n (%)  21 (25)  9 (29)  

Only AML 

1st Line therapy (no HMA 

failure) 

Ongoing trial in HMA R MDS 



Toxicity of HMA – Ven  
Daniel A Pollyea, ASH #285 

Early death rate Venetoclax AZA Venetoclax DAC 

<30 d 2% 7% 

< 60 d 8% 10% 

AE Grade 3-4  Venetoclax AZA 

N=84 

Venetoclax DAC 

N=31 

Anemia 31% 26% 

Febrile neutropenia 39% 65% 

Thrombocytopenia 26% 45% 

pneumopathy 27% 32% 

AE with drug 

interruption 
67% 65% 



Pevonedistat 

Amir T. Fathi , Blood 2018 

Pevonedistat 
inhibits the 
NEDD8-activating 
enzyme, with key 
effects on the 
ubiquitination 
pathway 



Pevonedistat, combined with 
azacitidine in patients with AML 

Swords et al. Blood 2018 VOLUME 131, NUMBER 13 1391  



Safety and Survival 

Swords et al. Blood 2018 VOLUME 131, NUMBER 13 1391  



Immunotherapies 



 

 

 

 

 

 

 

 

 

 

 Authors´ conclusion: The incorporation of ICPI is feasible in MDS. 
These agents have significant activity as single agents and in 
combination in MDS with an acceptable toxicity profile and significant 
response 

AZA + 
Nivo  

AZA + Ipi  Nivo  Ipi 

Overall response  
15/20 
(75%)  

15/21 
(71%)  

2/15 
(13%)  

2/15 
(13%)  

CR/CRp  
10/20 
(50%)  

8/21 
(38%)  

0 (0%) 3 (15%)  

Clearance of detectable 
mutations  

4 (20%)  3 (14%)  3 (15%)  

Median overall survival (FU 20 
months) 

12 
months 

not 
reached 

8 months 8 months  

Event-free survival 
10 

months 
not 

reached 
7 months 6 months  

One-year survival 50% 68% 25% 45% 

AZA+ checkpoint inhibitor 
Guillermo Garcia-Manero, #465 

First Line 2nd Line 



Potential targeting of mutated TP 53 

• Anti bcl2 drugs (Venetoclax)   

• 10 day Decitabine  regimen 

• agents « reconforming  »  a mutated p53 
protein (APR 246) 



45 © 2019 Aprea Therapeutics | Confidential 

APR-246 Mechanism of Action 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Pre-clinical Proof-of-Principle 

Sources: Aprea unpublished data; Furukawa et al, Cancer Sci, 2018 

…and triggers cell cycle 
arrest and apoptosis 

APR-246 releases MQ;   
MQ covalently binds 
p53… 

p53 R175H 

p53 R175H 
+ 
APR-246 

Detection of wt p53  
conformational epitope 

…restores wt p53 
conformation & 
activity… 

Analysis of mutant p53 
M237I xenograft tumors 



Phase II AZA + APR 246 in MDS/AML 

GFM-APR (Cluzeau, ASH 2019) 

• APR-246 4500mg/d IV over 6 hours 

days 1-4 

• AZA 75mg/m² SC daily days 4-10 

• 28 day cycles 

• Maintenance treatment after 

Allogeneic SCT for 12 months: 

– Azacitidine 36mg/m² SC daily days 4-

8 

– APR-246 3700mg/d IV over 6 hours 

days 1-4 

 

AP
R 

AZ
A 

AP
R 

AZ
A 

Maintena
nce  

ASC
T 

End of study 

Relapse 

Every 3 months 

Bone marrow evaluation 

MDS int, high and very high IPSS-R and AML (including  with > 30% marrow blasts)  

with TP 53 mutation  

Every 3 months 

6 cycles 



Baseline patient 

Characteristics 
53 patients enrolled between Sept 2018 and July 

2019 Global cohort 
n=53 

MDS 
n=34 

AML 
n=19 

Median age (range) 73 (44-87) 74 (46-87) 73 (48-
94) 

M/F 28/25 9/25 8/11 

WHO 2016 classification 
     MDS  
          Intermediate IPSS-R 
          High IPSS-R 
          Very High IPSS-R 
     AML 
          20-30%  blasts 
          > 30%  blasts 

 
65% 

     6%  
     6% 

     53% 
35% 

     24% 
     11% 

 
100% 
     9%  
     9% 

     82% 
* 
* 
* 

 
* 
* 
* 
* 

100% 
    68% 
    32% 

Cytogenetic risk 
     Complex karyotype 
     Monosomal karyotype 
     Including del 5q 

 
87% 
70% 
57% 

 
83% 
50% 
33% 

 
88% 
23% 
65% 



Response 
in the 44 patients enrolled before June 2019 

Intention to 
treat 

n=44 

Time of 
evaluation 

Best 
Response 

After 
C3 

After 
C6 

ORR 
     CR 
     mCR/MLFS 
     PR 
     SD with HI  

55% 
   39% 
   7% 
   0% 
   9% 

51% 
    

25% 
    

12%    
   7% 
   7% 

51% 
   

39% 
  7% 
  0% 
  5% 

Evaluable 
patients* 

n=35 

Time of 
evaluation 

Best 
response 

After 
C3 

After 
C6 

ORR 
     CR 
     mCR/MLFS 
     PR 
     SD with HI  

66% 
   49% 
   9% 
   0% 
   9% 

64% 
    

31% 
    

15%    
   9% 
   9% 

64% 
    49% 
   9% 
   0% 
   6% 

3 patients underwent  Allogeneic SCT, one of them had  

started maintenance treatment post transplant 

* ie patients who received at least 3 cycles and had a marrow evaluation after 3 cycles 



Overall Survival 

Median FU: 6.4 months 

Median OS: NR 

Median FU: 6.4 months 

Median OS in responders: NR 

Median OS in non responders: 3 months 

Response 

No Response 

p<0.0001 



Département d’hématologie et  inmunologie 

des Hôpitaux  St Louis, R Debré, Avicenne 

APHP et Université de Paris  

 Hôpital St Louis 

• 7 services d’hématologie (H 

Dombret, N Boissel, G Socié, 

B Arnulf, E Oksenhendler, P 

Fenaux, C Thiéblemont) 

• Service de réanimation (E 

Azoulay) 

• Service de pneumologie (A 

Tazi) 

Hôpital Robert Debré 

• Service de pédiatrie 
hématologique (A Baruchel) 

• Unité de traitement de la 
drépanocytose (M Benkerrou) 

 

Hôpital Avicenne 
• Service d’hématologie (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 


