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Practical use of HMAs in higher 
risk MDS

• Azacitidine or Decitabine ?
• In what MDS (AML), and when to start?
• Until what age ?
• Prognostic factors of response and survival?
• What regimen?  For how long ?
• How to evaluate response ?
• How to prevent and treat side side effects?
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• 300 patients, 203  azacitidine and 97  decitabine.
• Propensity-score matching yielded 97 patient pairs



• 75 DEC 5 days,  74 AZA 7 days
• Same response and OS
• Grade 3 or higher neutropenia occurred more frequently with DEC-

5d (79.6 %) than with AZA-7d (72.2 %) (P=0.040) 
• AZA-7d associated with higher survival rates than DEC-5d  in 

patients with poor performance status. 



• 1392  MDS (decitabine, 768; azacitidine,  624) 
• no differences regarding CR, RBC-TI
• When compared with BSC , azacitidine significantly 

improved OS and time to  AML , but not decitabine
• In patients with high IPSS or older than 75 years, 

treatment with azacitidine was a favorable factor, 
whereas decitabine showed no advantage. 



• Of 1187 MDS 
patients n=
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• Response rates  higher with TP53 mutations than with wild-type TP53 
(100% vs 41%, P<0.001). 

• Median survival 12.7 months with TP53 mutations and 15.4 months with 
wild-type TP53 ( P=0.79) 



Practical use of HMAs in higher 
risk MDS

• Azacitidine or Decitabine ?
• In what MDS , and when to start?
• Until what age ?
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AZA 001 trial in higher risk MDS : Overall survival: 
azacitidine vs CCR (ITT population) (Lancet Oncol, 2009)

Log-Rank  p=0.0001
HR = 0.58 [95% CI: 0.43, 0.77]
Deaths: AZA = 82, CCR = 113
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• Median survival  13.4  months for azacitidine- treated patients and 12.2 
for patients under CCT (P = 0.41)

• in patients with chromosome 7 abnormalities, trend toward a better 
survival was observed in azacitidine-treated patients (median survival 
13.3 compared with 8.6  for CCT (P = 0.08) 

•





• 24�7% received AZA for seven 
consecutive days, 12�4% for six 
consecutive days and 62�9% by 
5-2-2

• actuarial median survival  11.6 
months for the entire cohort and 
18�0 months for those receiving 
at least 4 cycles 

• . 



• Of 1187 MDS patients n=
• n= 1187 HMA
• median OS for the 1187 patient 

cohort  14 months 
• 5-year OS probability was 8% 

(95% CI, 7%-10%). 



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



Survival gain in higher risk 
patients with a donor

Leukemia 2015. Robin



AZA  in MDS/AML post MPD (S Thépot, Blood, 
2010)

• 54 patients with MDS or AML post 
myeloproliferative disorder (in the French 
ATU program)

• 52% responses, with reversal to features 
of MPD (polycythemia, thrombocythemia ) 
in one half of responders





AZA in lower risk MDS 
(S Thépot  C Gardin, Haematologica, 2016)

• 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)

• 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%). 



Damaj G, et al. J Clin Oncol 2012; 30: 4533-40.

Treatment prior to allo HSCT:
Azacitidine versus intensive 

chemotherapy
 163 pts (AZA, 48; ICT, 98; AZA-ICT, 17)
 Donors: siblings, 75; MUD, 88
 Conditioning: RIC, 130; MAC, 33



• N= 30
• up to 8 cycles azacitidine followed by DLI  after every second azacitidine 

cycle.
• A median of three courses azacitidine (range 1–8) were administered, 

and 22 patients (73%) received DLI. 

• Overall response rate 30%, including  7 CR ( 23%) and 2 PR (7%). 
• 5 patients remained in CR for a median of 777 days  



“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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AZA 001 trial in patients older than 75 years 
(Seymour J, Crit Rev Oncol Hematol. 2010 )



French patient named program of AZA (ATU)

Itzykson R, et al. Blood 2011 

Median OS was 12.1 months

1 year-OS  was of 50.0% 

2-year-OS was of 23.2%

OS did not differ from pts <80 years (p=0.6)



Results of treatment with azacitidine in patients aged ≥ 75 
years included in the Spanish Registry of MDS 

Leuk Lymphoma. 2013 

• 107 patients ≥ 75 years  from the Spanish Registry of 
MDS treated with AZA.

• median age  78 
• 38/ 94 (40%) patients achieved TI
• median OS 18  months  and 2 year OS  34% 
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• 167 differentially methylated regions (DMRs) of DNA at
baseline distinguished responders from nonresponders
using NGS . 

These DMRs were primarily localized to nonpromoter regions
and overlapped with distal regulatory enhancers



ASH 2014
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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 puntuacion

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

Cytogenetics (IPSS) <10-4

intermediate risk 1,4 [0,8-2,3] 1

unfavorable 3,0 [2,0-4,3] 2
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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. 



TP53 mutations are associated with poorer survival with
azacitidine in high risk MDS (Bally, Leuk Res , 2013)


[image: Graph cecile AZA p53.pdf]

image1.emf





0.
00




0.
25




0.
50




0.
75




1.
00




0 500 1000 1500
analysis time (days)




TP53 mutated WT TP53




OS according to TP53 mutation




















• N=213, 40 genes
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• presence of myeloid progenitors with aberrant 
immunophenotype associated with lack of 

response (p< 0.02).
• low pretreatment FCSS associated with better

OS (p < 0.03).
• significant decrease in FCSS   in patients with

CR after three cycles (p < 0.006). 
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Study of three alternative dosing schedules of azacitidine 
in MDS (Lyons, JCO, 2009)

Maintenance 
randomization

Screening                        Cycle 1-6

AZA 5-2-2
75 mg/m2 SC

AZA 5-2-5
50 mg/m2 SC

AZA 5
75 mg/m2 SC

Repeat cycle every 28 
days

Day -21 to -1

Initial
randomization

Phase II, prospective, multicenter, 
randomized, open-label, 3-arm trial

AZA 5
75 mg/m2 SC 

q 28 or 42 days

Lyons, ASH 2007
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Intensified schedule of AZA (Adès, BJH 2016)

AZA 75 mg/m2/d  5 days every second week

AZA d1-
d5

AZA d1-
d5

AZA d1-
d5

AZA d1-
d5

AZA d1-
d5

AZA d1-
d5

AZA d1-
d5

AZA d1-
d5

 Cycle 1-4 every 2 weeks

 Cycles 5-8 every 3 weeks

 N=21
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Intensified schedule of AZA

• After 4 cycles
– 1 achieved CR
– 5 PR  5 marrow CR
– 8 stable disease without HI
– and 1 progression 

• After 8 cycles 
– 1 PR patient at 4 cycles achieved CR 
– 5 additional responses 

• 3 marrow CR 
• 2 CR

ORR 55%

ORR 70%



A randomized phase II trial of 5-day versus 10-day 
schedules of decitabine in older patients with 

newly diagnosed AML (Short; Lancet Hematol, 2019) 

• N= 71
• ORR  similar in the 5-day and 10-day arms 

(43% versus 40%,P=0.78). 
• Median OS in the 5-day and 10-day 

decitabine arms was 5.5 months and 6.0 
months 1-year OS  25% in both arms 
(P=0.47) 
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Silverman LR, et al. Oral presentation at ASH 2008; Blood 2008;112:[abstract 227]
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-16 higher-risk MDS or AML who achieved PR 
(n=1) or CR (n=15) and stopped HMA therapy 
while in response 

- median of 12 courses (range 1–24)

-Loss of response after discontinuation of 

therapy was rapid, with a median PFS of 4 
months
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AZA 001 trial: Secondary endpoints: IWG (2000) CR, PR 
and HI

AZA
n=179

(%)

Overall (CR+PR) 29

CR 17

PR 12

IWG HI

Major+minor 49

HI-E major 40

HI-P major 33

HI-N major 19

Presenter
Presentation Notes
Investigator determined IWG 2000 response rates

Multi-linage response is present 

However, caution the interpretation of the neutrophil response due to the continued administration of AZA.  




AZA-001: hematological improvement 
without CR or PR associated with better 

survival (Gore, Haematologica, 2013)
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Van der Helm, BJH, 2011



• CYTOGENETIC RESPONSE AND SURVIVAL 

• Landmark analysis at 3 months
• Comparing achievement of Cytogenetic responses or not

- in pts with IWG 2006 response
- in pts without IWG 2006 response

P= ns

Presenter
Presentation Notes
PETIT PB NB DE PATIENT SCORE IPSS



Serial sequencing demonstrates that the response to hypo- methylating agents is associated with 
changes in DNA methylation and gene expression, without any decrease in the mutation allele burden, 
nor prevention of new genetic alteration occurence. 

Our findings indicate that cytosine analogues restore a balanced haematopoiesis without decreasing 
the size of the mutated clone, arguing for a predominantly epigenetic effect.



Practical use of HMAs
• Azacitidine or Decitabine ?
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Side effects of hypomethylating 
agents

• Cytopenias
– Anemia : transfusions
– thrombocytopenia: transfusions
– Neutropenia

• G -CSF?
• Treatment of febrile neutropenia

• Local side effects (AZA subcutaneously) (do not 
purge syringe, local treatments…)
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Predicting infections in high-risk patients with 
MDS/AML treated with azacitidine: A retrospective 

multicenter study    D Merkel  Am J Hemat, 2013

• 153 infectious events  during 928 treatment 
cycles (16.5%) administered to 100 patients

• 114/153 (75%) events required hospitalization 
and 30 (19.6%) were fatal 

• In multivariate analysis, only low Hb level, low 
PLT count, and unfavorable cytogenetics 
remained predictive of infection



• Prophylactic treatment with levofloxacine-
posaconazole

• During the 6 first cycles
• Prospective studies needed



Side effects of hypomethylating 
agents

• Cytopenias
– Anemia : transfusions
– thrombocytopenia: transfusions (+TPO 

agonists ?)
– Neutropenia

• G -CSF?
• Treatment of febrile neutropenia
• Infection prophylaxis ?

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



Kantarjian H M et al. Blood 2010;116:3163-3170

©2010 by American Society of Hematology

Presenter
Presentation Notes
Patient disposition. *Stratified by baseline platelet count ≥ or < 50 × 109/L.



Effect of romiplostim on median platelet counts on day 1 of each treatment cycle (left panel) and 
on median platelet counts at nadir during each treatment cycle (right panel). 

Kantarjian H M et al. Blood 2010;116:3163-3170

©2010 by American Society of Hematology

Presenter
Presentation Notes
Effect of romiplostim on median platelet counts on day 1 of each treatment cycle (left panel) and on median platelet counts at nadir during each treatment cycle (right panel). P values in a nonparametric test comparing median platelet counts between the romiplostim 500-μg and placebo groups were 0.4233, 0.8389, 0.8389, and 0.8137 on day 1 of cycles 1, 2, 3, and 4, respectively, and 0.4986, 0.2905, 0.2905, and 0.5093 at the nadir of cycles 1, 2, 3, and 4, respectively. P values comparing median platelet counts between the romiplostim 750-μg and placebo groups were 0.8445, 0.2289, 0.0373, and 0.1198 on day 1 of cycles 1, 2, 3, and 4, respectively, and 0.3408, 0.2289, 0.0035, and 0.3833 at the nadir of cycles 1, 2, 3, and 4, respectively.



Azacitidine with or without eltrombopag for first-line 
treatment of intermediate- or high-risk MDS with 

thrombocytopenia (Dickinson , Blood,2018)
))

• Overall response in 20% and 35% of eltrombopag
and placebo patients, respectively

https://www.ncbi.nlm.nih.gov/pubmed/?term=Dickinson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30305280
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Perspectives
• A new competitor to HMAs ?

• New HMAs ?

• Combinations ?



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



• Patients with lower-risk myelodysplastic syndromes (MDS) received 
300 mg CC-486 once daily for 14 days (n = 28) or 21 days (n = 27) of 
repeated 28-day cycles 

• Median number of CC-486 treatment cycles was 7 (range 2–24) for 
the 14-day dosing schedule and 6 (1–24) for the 21-day schedule. 

• Overall response 36% of patients receiving 14-day dosing and 41% 
receiving 21-day dosing. 



• Guadecitabine is a dinucleotide of decitabine and deoxyguanosine resistant to 
deamination by cytidine deaminase, prolonging in vivo exposure to active 
metabolite decitabine (8-12 h decitabine exposure vs      3-4 h for decitabine IV)

Guadecitabine (SGI-110): 
A Next Generation Hypomethylating Agent

74



75

Overall Survival 

Guadecitabin
e TC

79 (19.4%) 71 (17.4%)

Stratified p 
value 0.48

Complete Response (CR)

Median Time to CR (min, max): 
months

Guadecitabin
e TC

4.5 (1.9, 19.1) 4.4 (1.9, 
15.1)

ASTRAL-1, a Phase 3 Randomized Trial of Guadecitabine 
vs Treatment Choice (TC) in Treatment-Naïve Not Eligible for Intensive 

Chemotherapy  (EHA 2019)
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ASTX 727: An oral fixed-dose combination of 
decitabine and cedazuridine in MDS : a multicentre, 

open-label, dose-escalation, phase 1 study 
Savona MR, Lancet Hematol, 2019

• 43 patients
• Decitabine 30 mg and 40 mg plus cedazuridine 100 

mg produced mean day-5 decitabine AUCs closest 
to the mean intravenous-decitabine AUC

https://www.ncbi.nlm.nih.gov/pubmed/?term=Savona%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=30926081


HMAs + other drugs
• « not targeted »

– Venetoclax
– Pevonidostat
– Glasdegib 

• « targeted »
– IDH1 and IDH 2 inhibitors
– APR 246 

• Triple associations ?
• Myelosuppression a key factor 



Conclusion

• An HMA alone probably not sufficient 
except  in older patients 

• Combinations especially before HSCT?
• CPX 351 a strong competitor of HMAs 

except in patients with complex 
monosomal karyotype ?



Department of hematology and  immunology,  St 
Louis, R Debré, Avicenne hospitals 

(APHP and  Paris University)

Hôpital St Louis
• 7 servicios de hematologia (H 

Dombret, N Boissel, G Socié, B 
Arnulf, E Oksenhendler, P 
Fenaux, C Thiéblemont)

• Servicio de reanimacion (E 
Azoulay)

• Servicio de neumologia (A Tazi)

Hôpital Robert Debré
• Servicio de pediatria

hematologica (A Baruchel)
• Unidad de tratamiento de anemia

falciforme (M Benkerrou)

Hospital Avicenne
• Servicio de hematologia (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
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