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Learning Objectives

• Review new classification systems and recently approved 
drugs for lower risk myelodysplastic syndromes

• Discuss treatment of NPM1-mutated AML

• Highlight shifting paradigms in the upfront treatment of B-
ALL



Myelodysplastic Syndromes

(Myelodysplastic Neoplasms?)



Khoury et al, Leukemia 2022

MDS in the WHO5 Classification System



Arber et al, Blood 2022

MDS in the ICC Classification System



Bernard et al, NEJM Evidence 2022.

IPSS-M



Luspatercept is a first-in-class 
erythroid maturation agent





Platzbecker et al, Lancet 2023.

COMMANDS: Efficacy

Primary Endpoint:
RBC TI for at least 12 weeks and 
increase in Hgb at least 1.5g/dL
59% vs 31%, p<0.0001

Among 12-Wk TI responders:
Median DoR 127 wks

67%

46%



Platzbecker et al, Lancet 2023.

COMMANDS: Adverse Events



Imetelstat is a first-in-
class competitive 
telomerase inhibitor





Zeidan et al, ASCO 2023.
Platzbecker et al, Lancet 2024.

IMerge: Efficacy  and Duration of Response

Among 8-Wk TI responders:
Hgb rise median 3.6 vs 0.8
Hgb peak median 11.3 vs 8.9



Platzbecker et al, Lancet 2024.

IMerge: Adverse Events

• Median duration of G3/4 
thrombocytopenia and 
neutropenia was <2wks and 
>80% resolved to G2 or better 
within 4wks

• Occurred most often during C1-3
• Infection and bleeding similar 

between arms
• 49% required dose reductions 

due to AEs and 8% discontinued 
treatment due to AEs of 
neutropenia or thrombocytopenia



Recent FDA approvals in MDS:

• Luspatercept is approved for:
• Anemia without previous ESA in adults with very low to intermediate 

risk MDS who may require RBC transfusions
• Anemia failing an ESA and requiring 2 or more RBC units over 8 weeks 

in adults with very low to intermediate risk MDS-RS or MDS/MPN-RS-T

• Imetelstat is approved for treatment of adult patients with low- 
to intermediate-1 risk MDS with transfusion-dependent anemia 
requiring 4 or more RBC units over 8 weeks who have not 
responded to or have lost response to or are ineligible for ESA.



Acute Myeloid Leukemia



AML with NPM1Mutation

• WHO5 - Acute myeloid leukemia with NPM1 mutation
• Can be diagnosed irrespective of blast count

• ICC 2022 - Acute myeloid leukemia with mutated NPM1
• Can be diagnosed with 10% or more blasts

• Favorable risk by ELN 2022, with caveats
• Favorable risk in the context of intensively treated patients and in younger 

patients

• Adverse risk if it has concurrent adverse risk cytogenetic abnormalities

• Intermediate risk if is has concurrent FLT3-ITD mutation

Khoury et al, Leukemia 2022
Arber et al, Blood 2022



GO for AML with NPM1 mutation

Dohner et al, Lancet Haematology 2023.

AMLSG 09-09 Study – Added a dose of GO 3mg/m2 to 2 cycles of 7+3 based induction and the first of 3 cycles of HiDAC
No OS or EFS advantage but addition of GO significantly decreased cumulative incidence of relapse



Oral Azacitidine for AML with NPM1 mutation

Dohner et al, Blood 2022.

• QUAZAR phase 3 trial led to the approval of oral Aza for maintenance for patients with AML in remission
• Post hoc analysis of NPM1-mutated patients on the QUAZAR trial showed significant improvements in OS and 

RFS vs placebo



Menin Inh for AML with NPM1 mutation



Menin Inhibitors in Clinical Development

Open at UCD:
COVALENT 101
and
CTEP P1 trial of revumenib plus 7+3 for NPM1-mutated AML (OSU: Dr. Alice Mims)



AUGMENT-101 - Revumenib

Issa et al, Nature 2023.



KOMET-001 - Ziftomenib

Wang et al, Lancet Oncology 2024. Erba et al, ASH 2022.



HIT vs LIT?
High intensity therapy vs low intensity therapy in AML – which is better and which groups?

PARADIGM trial – randomized phase 2 trial comparing Aza-Ven to IC for newly diagnosed fit adults with AML

Krackeler et al, ASH 2022.

UCD 
Retrospective
Study

IM Resident:
Margaret
Krackeler



MyeloMatch

Precision Medicine initiative in AML and MDS from the NCI and NCTN



Acute Lymphoblastic Leukemia



Blinatumomab is a 
CD3-CD19 BiTE



Litzow et al, NEJM 2024

E1910: Primary Endpoint



Treatment-related neurologic or psychiatric 
adverse event of grade 3 or higher in 23% of 
patients receiving blinatumomab vs 5% in the 
chemotherapy-only group (p < 0.001). 

E1910: Adverse Events

Litzow et al, NEJM 2024



Short et al. ASH 2020 Abstract #464.

Hyper-CVAD plus Blinatumomab

N=38, Median age 37 (17-59)
CRS 13%, 3% G3
Blin-related Neuro events 45%, 13% G3



Hyper-CVAD plus Ponatinib

Short et al. ASH 2019 Abstract #283.
Jabbour et al Lancet Oncology 2015.

Rausch et al, Cancer 2020.

2 3 1 4 5 6 7 8

45

30/15

24 months

Hyper-CVAD

MTX-cytarabine

Ponatinib 45 mg →30 mg →15 mg 

Vincristine + prednisone

Maintenance phase

Intensive phase

Risk-adapted intrathecal CNS prophylaxis

30/15

30/15 

After the emergence of vascular toxicity, protocol was amended: 

Beyond induction, ponatinib 30 mg daily, then 15 mg daily once in CMR

12 doses of IT chemo (d2 and d7 cycles 1-6)
8 doses of R (cycles 1-4) for CD20+

N=86



3 relapses on ponatinib and no CNS relapses (12 IT ppx)
Toxicities – VTE (13%), Arterial CV events (7%); Grade 3+ infections (88%), AST/ALT elevation (29%), 
pancreatitis (15%), hyperbilirubinemia (15%), bleeding (14%), HTN (14%), rash (10%)
73% of VTE events at 45mg Pon; 67% of arterial CV events at 30-45mg Pon
No treatment related deaths after amendment of Pon dosing (2 died from MI prior)

19 (22%) underwent Allo-HCT in CR1

Hyper-CVAD plus Ponatinib: Efficacy and Safety

Short et al. ASH 2019 Abstract #283.
Jabbour et al Lancet Oncology 2015.

Rausch et al, Cancer 2020.

Overall



Hyper-CVAD plus Ponatinib at UCDCCC





Foa et al. NEJM 2020.

D-ALBA – Dasatinib plus Blinatumomab

Induction: 98% CHR, 29% molecular response
60.4% with CMR or non-quantifiable level after Cycle 2
Overall: 52% with molecular response
Median follow-up 14.3mo
Allo-HCT in 24pts

95.2% 89.7%



Short et al, ASCO 2022.
Jabbour et al, Lancet Haem 2023.

Kantarjian et al, JCO 2024.



N=60 FL Ph+ B-ALL pts
39 untreated
21 in CR after 1-2 course of 
chemotherapy within a median 49d 
and a median duration of prior TKI 
therapy 49d

Short et al, ASCO 2022.
Jabbour et al, Lancet Haem 2023.

Kantarjian et al, JCO 2024.



Kantarjian et al, JCO 2024.

Blinatumomab plus Ponatinib - Outcomes 

Median follow-up 24 months



Recent FDA approvals in ALL and Ongoing Questions

• Blinatumomab is approved for CD19+ Ph- B-ALL in the consolidation 
phase of multiagent chemotherapy
• Question – how to give the Blina?

• With E1910
• With Hyper-CVAD
• With other regimens, such as CALGB10403?

• Ponatinib is approved for newly diagnosed Ph+ ALL, in combination 
with chemotherapy
• Question – how to give the ponatinib?

• With Hyper-CVAD or a Hyper-CVAD-like regimen
• With Blinatumomab
• Randomized EA9181 trial comparing TKI+Chemo vs TKI+Blina
• How many IT chemo treatments?



Questions?
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