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Score Value

Prognostic variable 0 0.5 1.0 1.5 2.0

blasts, % <5 5–10 — 11–20 21–30

karyotype* good Interm. unfav

Cytopenias 0/1 2/3 —

Scores

low 0

Int-1 0.5–1.0

Int-2 1.5–2.0

high � 2.5

Cytogenetics

good

Normal
–y
del(5q)
del(20q)

unfavorable Complex (� 3 abn)

monosomy 7

Intermediate others

Greenberg P et al. Blood . 1997;89:2079-2088.



Greenberg P et al. Blood . 1997;89:2079-2088.
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Low 5.7 y

Int-1 3.2 y

Int-2 1.2 y

High 0.4 y

Low NR

Int-1 2.7 y

Int-2 0.95 y

High 0.3 y

Leukemia-free Survival Overall Survival

Years Years
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• SMD « de faible » risque (« lower risk »)
– IPSS faible ou int-1
– cytopénies
– qualité de vie

• SMD « de haut » risque (« higher risk »)
– IPSS int-2 ou élevé
– transformation en LAM
– survie globale
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Malcovati J Clin Oncol 2005

OS LFS
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Malcovati J Clin Oncol 2005

Risque cytogénétique :

Faible

Intermédiaire

Elevé
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Low-risk cytogenetics

Malcovati et al. J Clin Oncol 2005

p* HR**
all 0.03 1.30

RA/RARS <0.001 1.51

RCMD/RCMD-RS 0.2

* Adjusted on RBC burden
** 500 mg/dL steps

21 RBC 10.8 months

Ferritin > 1000 ng/mL



Variable 0 1 2 3

WHO category RA, RARS, 5q- RCMD, RCMD-RS RAEB-1 RAEB-2

Karyotype* Good Intermediate Poor -

Transfusion
Requirement ����

No Regular
-

*according to IPSS
� Transfusion dependency: at least one transfusion every 8 weeks over a 
period of 4 months.
Risk groups: very low (score 0), low (1), intermediate (2), high (3-4), very 
high (5-6).
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Malcovati L et al. JCO 2007;25:3503-3510

Survie globale Risque de LAM
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Survie globale Risque de LAM
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Age
Cytogénétique
Blastose médullaire
Hb < 10 g/dL
Plaquettes (50 G/L)
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Garcia-Manero Leukemia 2008

IPSS MDACC
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1 patient sur 3

1 patient sur 2



#������ ��&���
� ��(�
����
������� &�&���
����&�>�����������!*#4(.0

� ��(���	�
�$��.�����$�5���%��

� ��
�((�
��������$��0���
�.�	�.�	�0��

� ���	�.��
5�����.���
�)�

� :F��+2��G���,

� ��	'�'$��	�$/�25����FH2�
��
�	���	�.��	



Survival curves by Adult Comorbidity Evaluation-27 (ACE-27) comorbidity score.
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Survival curves by comorbidity score and IPSS

low Int-1

Int-2 high
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Survival curves by comorbidity score and age

< 65 ans > 65 ans

2
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L’évaluation des comorbidités est un outil décision nel chez les patients âgé de plus de 65 
ans et porteurs d’un SMD de risque IPSS intermédiai re ou élevé
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Della Porta J Clin Oncol 2008

OS LFS

RA(RS)

RCMD(RS)

RAEB-1/2
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0 no FC aberrancies in either subpopulation analyzed 
1 -    a single aberrancy in either granulocytes or monocytes 
2 -    a single aberrancy in both granulocytes and monocytes or … 

-    two or three aberrancies in either granulocytes and monocytes or … 
-    expression of CD34 or lineage infidelity markers on either granulocytes or 
     monocytes 

3 -    four or more aberrancies in either granulocytes and monocytes 
4 -    two or three aberrancies in both granulocytes and monocytes 
  

+ 1 -    decreased myeloid/lymphoid ratio (<1) 
-    normal percentage of myeloid blasts (<5%) with flow cytometric aberrancies 

+ 2 -    increased percentage of abnormal myeloid blasts   (5-10%) 
+ 3 -    increased percentage of abnormal myeloid blasts (11-20%) 
+ 4 -    increased percentage of abnormal myeloid blasts   (>20%) 

Chu Leuk Res 2011Wells Blood 2003, Van de Loosdrecht Blood 2008

Intérêt dans les SMD de faible risque ?
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Tiu Blood 2011

Caryotype SNP-Array

Normal

Anormal

47%

46%

7%N/A

Normal

Anormal

26%

28%

Inchangé

Anomalies
Additionnelles

19%

27%
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OS EFS PFS

Pas d’impact dans les IPSS int-2 ou élevés

Tiu Blood 2011
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Béjar NEJM 2011

Indépendant de l’IPSS

Au moins une mutation « pronostique » : 31%

Long et cher

Is this what w
e want in

 MDS ?
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Cytogenetic subgroup

Good 1.0 Ref.
Intermediate 1.3 1.1-1.6
Poor 3.3 2.7-3.9

Bone marrow blast count (%)

< 5 1.0 Ref.
5-10 2.1 1.8 to 2.6
11-20 2.0 1.6 to 2.4
21-30 3.1 2.4 to 4.0

Schanz J Clin Oncol 2011

HR 95% CI

OS

1 point

2 points
1.5 point
0.5 point

2351 patients



Schanz et al, EHA 2010 abstract 0535
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Haase Blood 2007
Solé Haematologica 2005

2901 patients non traités
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*
Variable value score value  score

Transf. need <2 U/m 0 ���� 2 U/m 1

Serum-epo <500 U/l 0 ���� 500 U/l 1

Probability of response: 
score 0: 74% 
score 1: 23%
score 2: 7%

Hellstrom-Lindberg BJH 1997 & 2003 
Jadersten JCO 2008 Park & Kelaidi Blood 2008
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Armand et al. Blood 2007
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Multivariate 
Analysis

HR [95% CI] p point

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

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

Presence of circulating 
blasts

2,0 [1,5-2,7] <10-4 1

Cytogenetics (IPSS) <10-4

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

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

Risk group Score

low 0

Intermediate 1-3

high 4-5

Blood. 2011 Jan 13;117(2):403-11.



At risk 0 6 12 18 24 30 36

Low 30 28 27 18 7 4 4

Intermediate 191 160 107 65 38 22 13

High 48 25 8 3

p<0.0001

Months
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At risk 0 6 12 18 24 30 36

Low 27 25 24 13 7 3

Intermediate 123 109 77 43 25 7 1

High 16 11 7 5 2

p=0.0039
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a. ATU cohort (development) b. AZA-001 cohort (validation)

Blood. 2011 Jan 13;117(2):403-11.
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Risk group Score

ATU (n=269) AZA-001 (n=152)

(N,%)

Survie  
médiane 
globale
(mois)

(N,%)

Survie  
médiane 
globale
(mois)

low 0
30

(11%)
32,1

23
(15%)

NR

Intermediate 1-3
191

(71%)
15,0

114
(75%)

21,4

high 4-5
48

(18%)
6,1

15
(10%)

9,3

p<10-4

Suivi médian : 41 mois

0

,2

,4

,6

,8

1

S
ur
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e 

C
um

.

0 10 20 30 40 50 60 70 80
Temps

Survie Cum. (LOW)

Survie Cum. (INT)

Survie Cum. (HIGH)

unpublished



all
TET2 

mutated
TET2 unmutated p*

Patients 103 17 (17%) 86 (83%)

Cycles  of AZA 7 [1-39] 11 [4-34] 6 [1-39] 0,016

Unfav cytogenetics (IPSS) 30  (34%) 1 (7%) 29 (39%) 0,01

CR 24 (23%) 7 (41%) 17 (20%) 0,07

CR+ HI 53 (52%) 14 (82%) 39 (45%) 0,007

��� � Impact of  TET2 on response, independent of other f actors

� no impact on response duration and survival

� Confirmation ? (Voso Leukemia 2011, ASH 2011 ?)

 ���������������� ����� ���������������������! �"�#���������

Leukemia. 2011 Jul;25(7):1147-52.
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Cyto-
genetics

V Good
0

Good 
2

Intermed
4

Poor
6  

V Poor
8

BM blast   %
<5%

0
5-10%

2
11-20%

4
21-30%

6

Hb
���� 10
0

<10
2

ANC
>0.8

0
���� 0.8

1

Platelets
���� 100

0
<100

1
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Quelle valeur chez les patients traités par AZA ?
Lamarque et al. ASH 2011
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