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Prognostic Models in MDS
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IPSSM Reclassifies a Significant Proportion of Patients
B
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N=2876

Median Overall Survival
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Greenberg P et a,., Blood 2012; Bernard E et al., NEJM Evidence 2022

https://mds-risk-model.com/ and free app
C-index improved by 5%

https://mds-risk-model.com/


IPSS-M has been well Validated by Multiple Groups
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Decision Support System to define optimal timing of HSCT in 
patients with MDS stratified according to IPSS-M criteria

Tentori C et al., JCO 205



IPSS-M Higher Risk MDS Patients benefit from an Early 
Transplant Approach 

• 13% of patient's early 
transplant by IPSS-R benefit 
from a delayed strategy

• 32% of delayed transplant by 
IPSS-R would benefit from 
early transplant

• Ultimately both result in a 
significant gain of life 
expectancy (restricted mean 
survival time; P=0.001)

Tentori C et al., JCO 2024



CPX-351 for Frontline Treatment of HR-MDS

Parallel Study in US with similar data (Jacoby M et al., ASH 2021, manuscript in preparation)

Azacitidine outcomes show equivalence with CR/CRh (Brunner A et al., Blood Cancer J 
2022)

Peterlin P et al., Lancet Haematology 2023; Jacoby M, Sallman D et al., ASH 2021; Brunner A et al., Blood Cancer J 2022



Updated IWG Response Criteria

Sallman D and Xie Z, Hematology In Press 2023; Zeidan A et al., Blood 2023



Fenaux P, et al. Lancet Oncol. 2009;10:223-232; Zeidan A et al, Leukemia, 2016.

AZA-001 and OS

Real World OS was 14-18 months; 40-50% ORR; 15-20% CR
Modern day studies 20-22 months with 20-30% CR



Oral HMA Agents 

• Oral Decitabine/cedazuridine has had long-
term data with similar efficacy with some ? 
of increased myelosuppression

• ? Mild Improved OS in Multi-hit TP53 
• Cost and Compliance Concerns
• Useful with Maintenance Considerations
• Challenges with Aza main comparator arm 

for HR MDS Studies 
• ASTX-030 (oral aza equivalent with 

cedazuridine) showed similar safety/efficacy
to parenteral aza with comparable PK 
although with significant impact by BSA

• P3 AZTOUND is ongoing (similar design to 
ASCERTAIN)

Garcia-Manero G et al., Lancet Haematology 2024; Garcia-Manero G et al., ASH 2025; Urrutia S et al., Blood Adv 2026

Oral Dec-C
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ENHANCE: Randomized, Double-Blind, Phase 3 Study

aPer IPSS-R1: intermediate, > 3-4.5; high, > 4.5-6; very high, > 6. bPer IPSS-R1: very good/good/intermediate vs poor/very poor vs unknown. cMagrolimab priming doses given at 1 mg/kg IV on days 1 and 4, 15 
mg/kg on day 8, and 30 mg/kg on days 11 and 15, then weekly for 5 doses, and then maintenance doses of 30 mg/kg every 2 weeks beginning 1 week after the fifth weekly dose. PBO mirrored the magrolimab 
dosing schedule. dAll patients received subcutaneous or IV AZA 75 mg/m2 on Days 1–7 or Days 1–5, 8, and 9 every 28-day cycle (6-cycle minimum). One cycle was 28 days. ePrimary analysis of CR rate was 
conducted 8 months after 348 participants had been randomized.

AML, acute myeloid leukemia; AZA, azacitidine; BM, bone marrow; CR, complete remission; ECOG PS, Eastern Cooperative Oncology Group performance score; EFS, event-free survival; HR, high risk; IPSS-R, 
Revised International Prognostic Scoring System; IV, intravenous; MDS, myelodysplastic syndrome; MRD, minimal residual disease; ORR, objective response rate; OS, overall survival; PBO, placebo; PFS, 
progression-free survival; PR, partial remission; R, randomization; RBC, red blood cell; SCT, stem cell transplant; TI, transfusion independence; TP53m, TP53-mutated; US, United States.
1. Greenberg PL, et al. Blood. 2012;120:2454-65.

Dual primary end points:
• CR ratee  
• OS

Key secondary end points:
• ORR 
• Duration of CR
• RBC TI rate
• EFS
• PFS
• CR rate in TP53m MDS
• MRD-negative response rate
• Time to transformation to AML
• Safety

Key eligibility criteria
• Untreated intermediate to 

very high risk MDSa 
• ECOG PS 0-2

Magrolimabc + AZAd

(n = 268)

PBOc + AZAd

(n = 271)

R
1:1

N = 539

Stratification factors
• Geography (US vs ex-US)
• Cytogenetic riskb

• BM blasts (≥ 10% vs < 10%)

● Study stopped early at prespecified interim analysis due to futility

Sallman D et al.,  EHA 2024
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Patient Disposition

 

Final analysis data cutoff: November 29, 2023.
aPhysician decision (magrolimab + AZA vs PBO + AZA, n = 21 vs n = 24); patient decision but continued follow-up (n = 19 vs n = 12); lack of efficacy (n = 16 vs n = 17); withdrew consent (n = 8 vs n = 4); 
other (n = 3 vs n = 5); death (n = 1 vs n = 1); magrolimab could not be given alone (n = 2); noncompliance with study drug (PBO + AZA, n = 1).
AZA, azacitidine; ITT, intent-to-treat; PBO, placebo. 

Randomized (N = 539)

Magrolimab + AZA (n = 268)
Received treatment (n = 263)

PBO + AZA (n = 271)
Received treatment (n = 264)

ITT analysis set (n = 271)
Safety analysis set (n = 264)

ITT analysis set (n = 268)
Safety analysis set (n = 263)

Screened (N = 854)

n = 263 Discontinued magrolimab/PBO n = 264

63 Adverse event 32

53 Progressive disease 61

44 Transplant 85

33 Study terminated by sponsor 22

70 Othera 64

Sallman D et al.,  EHA 2024

33% to Transplant in Ctrl Arm vs 17% Exp



aThe most common TEAE with fatal outcome by system organ class was infections (21 deaths [8.0%] for magrolimab + AZA vs 12 deaths [4.5%] for PBO + AZA); all other system organ classes had ≤ 5 deaths per 
treatment. bThe Hb requirement was implemented via an Urgent Safety Measure in April 2022.
AZA, azacitidine; Hb, hemoglobin; PBO, placebo; TEAE, treatment-emergent adverse events.
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Safety Outcomes

● Magrolimab + AZA was associated with a higher incidence of fatal TEAEs, grade ≥ 3 and serious TEAEs, and TEAE-
associated study drug discontinuations vs PBO + AZA

● After enrollment of 380 patients, a Hb requirement of ≥ 9 g/dL 24 hours before and Hb monitoring for 3–6 hours after the first 2 
doses of magrolimab/PBO was implementedb; the requirement reduced discontinuations due to TEAEs in the magrolimab + 
AZA arm and led to a minor improvement in other safety parameters

Overall Before Hb requirement On/after Hb requirement
 
Safety outcome, n (%)a

Magrolimab + 
AZA

(n = 263)

PBO + 
AZA

(n = 264)

Magrolimab + 
AZA

(n = 190)

PBO + 
AZA

(n = 187)

Magrolimab + 
AZA

(n = 73)

PBO + 
AZA

(n = 77)
Grade ≥ 3 TEAE 244 (92.8) 209 (79.2) 177 (93.2) 144 (77.0) 67 (91.8) 65 (84.4)

Related to any study drug 201 (76.4) 149 (56.4) 144 (75.8) 104 (55.6) 57 (78.1) 45 (58.4)
Serious TEAE 189 (71.9) 136 (51.5) 138 (72.6) 96 (51.3) 51 (69.9) 40 (51.9)

Related to any study drug 114 (43.3) 52 (19.7) 82 (43.2) 38 (20.3) 32 (43.8) 14 (18.2)
TEAE leading to discontinuation of 
any study drug 63 (24.0) 32 (12.1) 51 (26.8) 23 (12.3) 12 (16.4) 9 (11.7)

TEAE leading to delay or interruption 
of any study drug 199 (75.7) 147 (55.7) 144 (75.8) 105 (56.1) 55 (75.3) 42 (54.5)

TEAE leading to deatha 40 (15.2) 26 (9.8) 30 (15.8) 21 (11.2) 10 (13.7) 5 (6.5)



ENHANCE and OS across TP53 mutant and Wildtype 

Sallman D et al., in press JCO 2026; confidential please do not share

38% TP53 mutant in Trial; 41% TP53 mutant Combo; 34% TP53 mutant placebo



Oral presentation at: EHA 2024 Hybrid Congress; June 13-16, 2024; Madrid, Spain, and online.
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STIMULUS-MDS2 design

NCT04266301. CMML-2, chronic myelomonocytic leukemia 2; CR, complete response; HSCT, hematopoietic stem cell transplantation; IPSS-R, Revised International Prognostic Scoring System; IV, 
intravenous; LFS, leukemia-free survival; MDS, myelodysplastic syndromes; OS, overall survival; PFS, progression-free survival; Q4W, every 4 weeks; RBC, red blood cell; SC, subcutaneous; WBC, white blood cell. 
aDefined according to the IPSS-R criteria: very high risk (>6 points), high risk (>4.5–≤6 points), or intermediate risk (>3–≤4.5 points). bWBC <13 x 109/L at time of initial diagnosis. cIPSS-R prognostic risk score 
(intermediate, high, very high). dIf the primary endpoint was significant at the primary analysis, the first two key secondary endpoints were tested and if at least one of the first two key secondary endpoints was statistically 
significant, the remaining key secondary endpoints were tested in a sequence.

       530 Patients

• Aged ≥18 years with 
morphologically confirmed
intermediate-, high- or 
very high-risk MDSa, or 
CMML-2b

• Not eligible for HSCT or 
intensive chemotherapy St

ra
tif

ie
d 

by
 IP

SS
-R

c 
an

d 
C

M
M

L

Sabatolimab IV Q4W
(800 mg on day 8 of each cycle)

+
Azacitidine SC or IV 

(75 mg/m2/day on days 1-7 or 1-5 
and 8-9 of each cycle)

N=265

Placebo IV Q4W
(800 mg on day 8 of each cycle)

+
Azacitidine SC or IV 

(75 mg/m2/day on days 1-7 or 1-5 
and 8-9 of each cycle)

N=265

1:
1 

R
an

do
m

iz
at

io
n

28-day cycles until disease progression

Primary Endpoint:
Overall Survival

Key secondary endpoints:d 
• Time to definitive deterioration of fatigue
• RBC transfusion-free intervals
• Improvement of fatigue
• Improvement of physical functioning 
• Improvement of emotional functioning

Secondary endpoints included:
PFS, LFS and response rates

Randomized, double-blind, placebo-controlled, multi-centered Phase III study

Randomization: Jun 15, 2020 - Jan 17, 2022
Primary analysis data cut-off: Sept 15, 2023 

Median duration of follow-up (randomization to cut-off): 
27.8 months 

Target enrolment was 500 but patients 
who were in screening when the target 
was reached were randomized if they 
met the inclusion/exclusion criteria 

36 
countries

151 
study centers

Zeidan A et al., EHA 2024



Oral presentation at: EHA 2024 Hybrid Congress; June 13-16, 2024; Madrid, Spain, and online.
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Patient disposition

AZA, azacitidine; HSCT, hematopoietic stem cell transplantation. aAs of the cutoff date (September 15, 2023). 

Enrolled and randomized
N=530

Sabatolimab + AZA
N=265

Placebo + AZA
N=265

Received treatment
N=264

Received treatment
N=264

1 did not receive 
treatment

1 did not receive 
treatment

Treatment ongoinga

N=40
Treatment ongoinga

N=38

224 discontinued treatment
• 97 progressive disease
• 41 adverse event
• 26 death
• 22 HSCT planned
• 22 subject decision
• 11 physician decision
• 2 new therapy for study 

indication
• 2 protocol deviation
• 1 lost to follow-up

226 discontinued treatment
• 88 progressive disease
• 41 adverse event
• 33 death
• 26 subject decision
• 22 HSCT planned
• 8 physician decision
• 4 new therapy for study 

indication
• 4 protocol deviation

Treatment exposure

As of September 15, 2023, 186 patients (91 patients 
receiving sabatolimab + AZA and 95 patients 

receiving placebo + AZA) were still ongoing in study 
for follow-up

Sabatolimab 
+ AZA

Placebo 
+ AZA

Median 8.8 months 6.8 months

Q1-Q3 4.8-19.9 months 3.3-14.0 months

Maximum 35.9 months 37.7 months

Zeidan A et al., EHA 2024

8% to Transplant in Ctrl Arm and Exp



Oral presentation at: EHA 2024 Hybrid Congress; June 13-16, 2024; Madrid, Spain, and online.
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Best overall response

AZA, azacitidine; CI, confidence interval; CR, complete remission; (w/wo) HI, (with/without) hematological improvement; IWG, International Working Group; mCR, marrow CR; PD, progressive disease; 
PR, partial remission; SD, stable disease; w/wo, with/without. Full analysis set. aCR bone marrow assessments were performed less frequently than in the STIMULUS-MDS1 study and therefore CRs are 
not directly comparable; first assessment performed after 6 cycles. bHI must be concurrent with best overall response. 

Unknown w/HI, 
[VALUE]

SD w/HI, SD w/HI,
6.4%

PR,
1.5% PR, [VALUE]

mCR wo/HI,
[VALUE] mCR wo/HI,

[VALUE]

mCR w/HI,
14.3% mCR w/HI,

13.6%

CR,
19.6%

CR,
14.3%

Sabatolimab + AZA Placebo + AZA
0%
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40%

50%

60%

R
es
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 %

Sabatolimab + AZA
N=265

Placebo + AZA
N=265

CRa, % 
(95% CI)

19.6
(15.0, 24.9)

14.3
(10.4, 19.1)

CR+PR+HIb, % 
(95% CI)

42.6
(36.6, 48.8)

34.7
(29.0, 40.8)

Best overall response (IWG 2006)
as per local investigator assessment



Oral presentation at: EHA 2024 Hybrid Congress; June 13-16, 2024; Madrid, Spain, and online.
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Overall survival (primary endpoint) (N=530)

AZA, azacitidine; CI, confidence interval; CMML-2, chronic myelomonocytic leukemia 2; HSCT, hematopoietic stem cell transplantation; IPSS-R, Revised International Prognostic Scoring System; MDS, 
myelodysplastic syndromes; OS, overall survival. Full analysis set. Cox-model are stratified by randomization stratification factor (Intermediate-risk MDS, High-risk MDS, Very high-risk MDS, CMML-2) as per interactive 
response technology. aLog-rank test stratified by the randomization stratification factor (IPSS-R very high, IPSS-R high, IPSS-R intermediate, CMML-2) with critical alpha level 0.0246. 

N=530 Sabatolimab+ AZA
N=265

Placebo + AZA
N=265

Median OS, months 
(95% CI)

22.3
(19.5, 24.7)

18.8
(15.4, 23.7)

Difference, months 3.5
Hazard ratio (95% CI) 0.847 (0.671, 1.070)
One-sided log-rank p-valuea 0.0825
Estimated 1-year OS rate 77.1% 63.9%
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• After end of treatment, 9.1% patients in the sabatolimab arm vs 11.3% in the
placebo arm went on to HSCT

• Protocol-specified sensitivity analyses censoring subjects at either HSCT or 
start of any further anti-neoplastic therapies yielded similar hazard ratios

Zeidan A et al., EHA 2024



Study design and endpoints of phase 3 VERONA study (NCT04401748)

Garcia-Manero G et al., ASH 2025



Demographic and baseline characteristics

Garcia-Manero G et al., ASH 2025



No new safety signals were observed

Most common TEAEsa

AEs, n (%) Ven + Aza 
(N=255)

Pbo + Aza 
(N=246)

Serious AEs 167 (65.5) 135 (54.9)

AEs leading to deathe

Disease progression
Septic shock
Sepsis
AML transformation 
Cardiac arrest
Multiple organ dysfunction 
syndrome

18 (7.1)
4 (1.6)
3 (1.2)
1 (0.4)
1 (0.4)
1 (0.4)
1 (0.4)

20 (8.1)
2 (0.8)
2 (0.8)
2 (0.8)
2 (0.8)
3 (1.2)
2 (0.8)

Deaths
Most common causef

Disease progression
AEs

≤30 days after last dose
>30 days after last dose

167 (65.5)

100 (39.2)
27 (10.6)
19 (7.5)

147 (57.6)

169 (68.6)

100 (40.7)
28 (11.4)
21 (8.5)

147 (59.8)

HMA was Dose Reduced First Leading to Decreased 
HMA Exposure in Combo Arm

Garcia-Manero G et al., ASH 2025



Improved ORR although No Improvement of CR with 
HMA ven 

Garcia-Manero G et al., ASH 2025



Primary Endpoint OS

HMA Ven Trend for improved OS Very good-good IPSSR cyto risk (HR .66-.72) and  worse OS in patients with BM Blasts < 5%; HR 1.3 



OS in select subgroups by treatment arm

Garcia-Manero G et al., ASH 2025



HSCT 

No OS Subset Available for Transplant OS
Garcia-Manero G et al., ASH 2025



Real-World Responses to Venetoclax + HMA in HR-MDS

• CR 13%, mCR 48%
• 9/31 to allo-HSCT
• Median OS in R/R was 33 months and 21 months in

1L (independent of transplant status) 

1L HMA VEN 1L HMA
All cohort n=35 n=1127

ORR
CR
mCR
PR
HI

77%
34%
37% (62% + HI)
3%
3%

40%
13%
11%
1%
15%

<.005

ASXL-1 MT n=16 n=106

ORR
CR

87%
44%

32%
8%

<.005

TP53 MT n=12 n=137

ORR
CR

75%
25%

44%
17%

.038

.47

Komrokji R and Sallman D…. et al. Blood Cancer J, 2022; Ball et al., Blood Advances 2020

HMA Failure setting (n=31)



Baseline Characteristics 
1198 patients overall, 313 with HMA-venetoclax

Median BM Blasts: HMA-Ven=10% (7-15), 
HMA=6.6% (4-13); ORR and CR Imp

Murthy G et al., ASH 2025



Novel BCL-2 Inhibitors in Clinical Development for MDS/AML



Outcomes to Transplant in TP53 mutant MDS/AML

Ebert B et al., NEJM 2017; Loke J et al., Cancer 2022



Allo-HSCT Outcomes and TP53

Nakamura R et al., JCO 2021; Versluis J et a., JCO 2023



Allo-HSCT Outcomes and TP53 Clearance

Hunter A et a., Blood Advances 2021



Outcomes with Allo-SCT based on Hit Status and 
Donor Source



Impact of HMA Maintenance Post-HCT for TP53 
MDS/AML

Wagstaff C…. Sallman D et al., ASH 2025

MV analysis confirmed Improved OS Independent of ICC Multi-HIT, TP53 VAF ≥ 23%, CK, MDS/AML or Donor Type
HR 0.36 (95% CI .17-.8; P=0.01)
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