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Current MDS treatment

MDS

Low Risk (IPSS low or int-1) High Risk (IPSS int-2 or high)

Objective: 
Improve Quality of Life

Objective: 
Modify Overall Survival

OS > 30 months OS < 30 months



Current MDS treatment

High-Risk MDS

Recaída o 

refractarios

FIT

Yes No

Chemotherapy

HMA

Clínical Trials

HMA

Chemotherapy

Yes No

Response

Clinical Trial

Allogeneic Transplant



Koreth J et al. J Clin Oncol. 2013;31(21):2662-70.

Role of Reduced-Intensity Conditioning Allogeneic Hematopoietic Stem-Cell Transplantation in Older Patients With 
De Novo Myelodysplastic Syndromes: An International Collaborative Decision Analysis

Curative Treatment: Allogeneic Stem-Cell Transplantation



Current treatment - High Risk MDS
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Fenaux P et al. Lancet Oncol. 2009 Mar;10(3):223-32
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Kantarjian H et al.  Blood 2007;109:52-7

Steensma DP et al.  JCO 2009;24:3842-8

Lubberrt M et al. JCO. 2011;29(15):1987-96. 

23

14

29

37

31
35

0

10

20

30

40

50

%
 R

ES
P

O
N

SE
S

75mg/m2/day
x 7 sc

75mg/m2/day
x 7 sc/IV

75mg/m2/day
x 7 sc

CALGB
2002 CALGB

2006

AZA-001

AZACITIDINA

34

17

35
32

18

14 13 13
15

0

10

20

30

40

50

DECITABINA

15mg/m2/
TIDx3 iv

15mg/m2/
TIDx3 iv

20mg/m2/
day x5 sc/iv
10mg/m2/
day x10iv

20mg/m2/
dayx5iv

15mg/m2/
TIDx3 iv

European

MDACC
2006

MDACC
2007

ADOPT

EORTC

CR+PR HI

Hypomethylating Agents

ORR



AZACITIDINA DECITABINA

20

14

25,1

0

10

20

30

40

50

O
S 

(m
o

n
th

s)

75mg/m2/day
x 7 sc

75mg/m2/day
x 7 sc/IV

75mg/m2/day
x 7 sc

CALGB
2002 CALGB

2006

AZA-001

15 14

19 19,4

10,1

0

10

20

30

40

50

15mg/m2/
TIDx3 iv

15mg/m2/
TIDx3 iv

20mg/m2/
day x5 sc/iv
10mg/m2/
day x10iv

20mg/m2/
dayx5iv

15mg/m2/
TIDx3 iv

European
MDACC

2006

MDACC
2007

ADOPT

EORTC

Silverman LR. J Clin Oncol. 2002;20(10):2429-40

Silverman LR. J Clin Oncol. 2006 ;24(24):3895-903.

Fenaux P et al. Lancet Oncol. 2009 Mar;10(3):223-32

Wjiermans Ann Hematol 2005;84:9-17

Kantarjian H et al.  Cancer 2006;106:1794-803

Kantarjian H et al.  Blood 2007;109:52-7

Steensma DP et al.  JCO 2009;24:3842-8

Lubberrt M et al. JCO. 2011;29(15):1987-96. 

Hypomethylating Agents

OS

EMA (2009): adult patients who are not eligible for haematopoietic stem cell transplantation (HSCT) with INT-2 
and HR MDS according to the IPSS



HMA failure



▪ Failure to hypomethylating agents (HMA) associated to disease progression and dismal prognosis

▪ Poorly understood, unpredictable, unpreventable

▪ Independent of genetic alterations

Failure to HMA

Jabbour, E. J. et al. Cancer 121, 876–882 (2015) 



HSC and HSPC in MDS

Shastri A et al. Blood. 2017 Mar 23;129(12):1586-1594.

Lenalidomide

Hypomethilating Agents

Allogeneic Stem- Cell 
Transplant



Role of HSPCs in disease relapse

Tehranchi MD et al. N Engl J Med 2010;363:1025-37.

Persistence of lenalidomide-resistant MDS stem cells provides a reasonable explanation for relapses and clinical 
and cytogenetic progression during lenalidomide treatment and may facilitate delineation of specific cellular 

targets apart from those in the bulk of the clone.



Role of HSPCs in disease relapse

Craddock C et al. Leukemia. 2013;27(5):1028-1036.

Persistence of leukemic stem/progenitor cells in patients treated with epigenetic therapies responsible of clinical 
relapse in AML/MDS patients treated with Azacitidine + Sodium Valproate



HSC and HSPC in MDS

Shastri A et al. Blood. 2017 Mar 23;129(12):1586-1594.

•Understand altered 
pathways in HSC

•Design treatments 
aimed at reversing these 
HSC alterations →
Improve the outcomes of 
MDS patients



Future treament – HR MDS



Hypomethylating Agents

Oral cedazuridine/decitabine

- Similar PK

- Similar ORR

- Median FUP: 24.3 months (range, 12.0-29.2 months)

- Median overall survival for all patients treated was 18.3 months (95% CI, 9.1-not 
estimable).

FDA approved: previously untreated MDS patient with IPSS int-1, int-2 and HR

ASCERTAIN Ph III trial: currently enrolling patients (in EU, MDS patients not included)

Garcia-Manero G. Blood. 2020 Aug 6;136(6):674-683.



Venetoclax + HMA



Venetoclax

Garcia J, EHA 2020

• Venetoclas (VEN) is a selective potent, orally bioavailable BCL-2 inhibitor, approved for use in combination with 
AZA, DEC or low-dose cytarabine to treat patient with newly diagnosed AML

• VEN has been shown to synergize with HMA agents In preclinical and clinical studies of myeloid malignancies
• AZA increases sensitivity to VEN-mediated BCL-2 inhibition through modulation of BCL-2 family members in 

myeloid malignant cells



M15-531: Ph 1b VEN+AZA in untreated HR-MDS

Venetoclax

Garcia J, EHA 2020

Secondary 
objectives

Primary 
objectives

1. Safety
2. Establish the RP2D

1. ORR
2. OS



M15-531: Ph 1b VEN+AZA in untreated HR-MDS: Baseline demographics and disease characteristics

Venetoclax

Garcia J, EHA 2020



M15-531: Ph 1b VEN+AZA in untreated HR-MDS - Baseline demographics and disease characteristics

Venetoclax

Garcia J, EHA 2020



M15-531: Ph 1b VEN+AZA in untreated HR-MDS: Safety

Venetoclax

Garcia J, EHA 2020



M15-531: Ph 1b VEN+AZA in untreated HR-MDS - Responses

Venetoclax

Garcia J, EHA 2020



M15-531: Ph 1b VEN+AZA in untreated HR-MDS: Responses (by cytogenetic category)

Venetoclax

Garcia J, EHA 2020



M15-531: Ph 1b VEN+AZA in untreated HR-MDS: OS

Venetoclax

Garcia J, EHA 2020



M15-531: Ph 1b VEN+AZA in untreated HR-MDS: OS (by cytogenetic category)

Venetoclax

Garcia J, EHA 2020



RWD (Moffit): VEN+HMA vs HMA

Venetoclax

Komrokji R, ASH 2021



RWD (Moffit): VEN+HMA vs HMA
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RWD (Moffit): VEN+HMA vs HMA

Venetoclax

Komrokji R, ASH 2021

Median FUP: 
HMA: 96 months

HMA+VEN: 15 months



RWD (Moffit): VEN+HMA vs HMA

Venetoclax

Komrokji R, ASH 2021



A Phase I/I Study of Venetoclax ASTX727 (cedazuridine/decitabine) in ND High-risk MDS or CMML 

Venetoclax

Venogupal S. ASH 2021. Abstract 245



A Phase I/I Study of Venetoclax ASTX727 (cedazuridine/decitabine) in ND High-risk MDS or CMML: Demographics

Venetoclax

Venogupal S. ASH 2021. Abstract 245



A Phase I/I Study of Venetoclax ASTX727 (cedazuridine/decitabine) in ND High-risk MDS or CMML: Safety

Venetoclax

Venogupal S. ASH 2021. Abstract 245



A Phase I/I Study of Venetoclax ASTX727 (cedazuridine/decitabine) in ND High-risk MDS or CMML: Efficacy

Venetoclax

Venogupal S. ASH 2021. Abstract 245
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A Phase I/I Study of Venetoclax ASTX727 (cedazuridine/decitabine) in ND High-risk MDS or CMML: Efficacy

Venetoclax

Venogupal S. ASH 2021. Abstract 245



A Phase I/I Study of Venetoclax ASTX727 (cedazuridine/decitabine) in ND High-risk MDS or CMML: Efficacy

Venetoclax

Venogupal S. ASH 2021. Abstract 245



Magrolimab + AZA



Magrolimab

Salmann DA, EHA June 14, 2020; Figure at left adapted from Veillette A, Tang Z. J Clin Onc. 2019;37(12)1012-1014, and Chao MP, et al. Current Opin Immunol. 2012; 24(2):225-232. Figure at right adapted from Majeti R, et al. Cell. 2009;138(2):286-299.

• CD47 is a major macrophage immune checkpoint and “Do Not Eat Me” signal in myeloid malignancies including 
AML and MDS

• Increased CD47 expression predicts worse prognosis in AML patients

• Magrolimab is an IgG4 anti-CD47 monoclonal antibody that eliminates tumor cells through macrophage 
phagocytosis

• Magrolimab is being investigated in multiple cancers with >500 patients dosed



Magrolimab

5F9005: Phase 1b, Magrolimab + AZA in untreated HR-MDS and AML

Salmann DA, EHA June 14, 2020;. 

Untreated MDS
intermediate to very

high risk by IPSS-R
or untreated AML

ineligible for induction
chemotherapy

Magro: 1, 30 mg/kg*
weekly

AZA: 75 mg/m2 D1–7

Magrolimab + AZA Combo
Safety Evaluation (N=6)

Magro: 1, 30 mg/kg*
weekly or Q2W

AZA: 75 mg/m2 D1–7

Expansion (N=58)

• A magrolimab priming dose (1 mg/kg) and dose ramp-up were utilized to mitigate on-target anemia
• Data from the MDS expansion cohort are presented

Secondary 
objectives

Exploratory 
objective

Primary 
objectives

1. Safety of magrolimab alone or with AZA
2. Efficacy of magrolimab + AZA in untreated AML/MDS

1. Pharmacokinetics, pharmacodynamics, andimmunogenicity of 5F9
2. Additional measures of efficacy (DOR, PFS, OS)

To assess CD47 receptor occupancy, markers of immune cell activity, and molecular profiling in 
AML/MDS



Magrolimab

Baseline demographics and disease characteristics

Magrolimab +azacitidine

n=39

Median age in years (range) 70 (47–80)

ECOG Performance Status: 

0

1

2

11 (28%)

26 (67%)

2 (5%)

Cytogenetic Risk: 

Favorable

Intermediate

Poor

Unknown/missing

0

11 (28%)

25 (64%)

3 (8%)

WHO MDS classification:

RS and single/multilineage dysplasia

Multilineage dysplasia

RS with multilineage dysplasia

Excess blasts

Unclassifiable/unknown/missing

1 (3%)

7 (18%)

3 (8%)

22 (56%)

6 (15%)

IPSS-R (MDS): 

Intermediate

High

Very High

Unknown/missing

13 (33%)

19 (49%)

6 (15%)

1 (3%)

Therapy related MDS 12 (31%)

Unknown/missing 1 (3%)

Harboring a TP53 mutation 5 (13%)

• 64% of patients are poor cytogenetic risk
• The majority of patients were high or very high

risk by IPSS-R
• 31% of patients are therapy related
• 13% of patients are TP53 mutant

Salmann DA, EHA June 14, 2020;. 



Magrolimab

Safety

• No maximum tolerated dose was reached; magrolimab + 

AZA profile consistent with AZA monotherapy

• No significant worsening of cytopenias, infections, or

autoimmune AEs were observed (most patients were

cytopenic at baseline)

• No deaths were observed in the first 60 days on therapy

• No treatment discontinuations due to drug-related AEs

Salmann DA, EHA June 14, 2020;. 



• Magrolimab + AZA induces a 91% ORR (42% CR)

• Responses deepened over time with a 56% 6-month CR rate (assessed in all patients 6 months after initial

treatment)

• Median time to response is 1.9 months, more rapid than AZA alone

• Magrolimab + AZA efficacy compares favorably to AZA monotherapy (CR rate 6%–17%)

Responses

Magrolimab

Salmann DA, EHA June 14, 2020;. 



• High rates of RBC transfusion independence, complete cytogenetic responses, and MRD negativity is observed

• No median duration of response has been reached

• Many patients deepen their response to CR over time on therapy

Responses

Magrolimab

Salmann DA, EHA June 14, 2020;. 



• In small patient numbers, magrolimab + AZA has a high response rate and encouraging durability

• Magrolimab + AZA has also shown a 75% CR/CRi rate with no median duration reached in 12 untreated TP53-

mutant AML patients who are unfit for intensive chemo (Daver N, et al., EHA 2020)

Responses

Magrolimab

Salmann DA, EHA June 14, 2020;. 



OS

Magrolimab

Salmann DA, EHA June 14, 2020;. 

• Median overall survival has not been reached with a 6-month estimated survival of 100%



Sabatolimab + HMA



Phase Ib: HMA + Sabatolimab in HR MDS

Sabatolimab

Brunner A, ASH 2021



Phase Ib: HMA + Sabatolimab in HR MDS

Sabatolimab

Brunner A, ASH 2021



Phase Ib: HMA + Sabatolimab in HR MDS

Sabatolimab

Brunner A, ASH 2021



Phase Ib: HMA + Sabatolimab in HR MDS: Patient characteristics

Sabatolimab

Brunner A, ASH 2021



Phase Ib: HMA + Sabatolimab in HR MDS: Patient characteristics

Sabatolimab

Brunner A, ASH 2021



Phase Ib: HMA + Sabatolimab in HR MDS: Safety

Sabatolimab

Brunner A, ASH 2021
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Phase Ib: HMA + Sabatolimab in HR MDS: Efficacy

Sabatolimab

Brunner A, ASH 2021



Phase Ib: HMA + Sabatolimab in HR MDS: Efficacy

Sabatolimab

Brunner A, ASH 2021



Phase Ib: HMA + Sabatolimab in HR MDS: Conclusions

Sabatolimab

Brunner A, ASH 2021



Conclusions

High-Risk MDS

Recaída o 

refractarios

FIT

Yes No

HMA + Ven/Magro

Chemotherapy

Clínical Trials

HMA + Pevo

HMA + Magro

Yes No

Response

Clinical Trial

Allogeneic Transplant

Yes No

TP53

HMA + Magro/VEN/Pevo

Clínical Trials
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