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Immunotherapy in AML

Yang D et al, Annals of Hematology 2017

ANTIBODY THERAPY



Target antigens in AML

Schurch C.M. et al, Front Oncol 2018

• High level of expression on all
AML cells, including LSCs

• Minimal to no expression in 
normal tissues

• Important role in AML 
pathogenesis

• Not shed into the circulation
• Sufficiently immunogenic (in case 

of active immunization strategies)

THE «IDEAL» TARGET ANTIGEN



Antibody therapy in AML

Angenendt L et al, Cancer Treatment Reviews 2022



Target antigens in AML: 
CD33

Schurch C.M. et al, Front Oncol 2018; Angenendt L et al, Cancer Treatment Reviews 2022

• Frequently expressed on AML blast
cells (80-90%)

• Expressed also in human lungs, 
prostate and skin, which may lead to 
toxicities to normal organs

• Absent on normal hematopoietic
stem cells--> ideal target for AML 
therapy



How can we target CD33?
Monoclonal Antibody: Lintuzumab

• It induces cell death by complement and/or antibody-directed cellular cytotoxicity
or as a direct effect of engaging the CD33 receptor 

• Mostly unsuccessful in the clinic, despite combination with chemotherapy

Feldman E. et al, JCO 2005; Sekeres MA et al, Haematologica 2013



Antibody therapy in AML

Angenendt L et al, Cancer Treatment Reviews 2022



Hills. Lancet Oncol. 2014;15:986.
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How can we target CD33?
Conjugate antibody: Gemtuzumab Ozogamicin
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The only approved immunotherapy in AML
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How can we target CD33?
Conjugate antibody: Vadastuximab talirine

Phase 3 trial CASCADE with HMAs discontinued due to infectionsà
drug suspended from clinical development in 2017

Stein EM et al, Blood J Am Soc Hema 2018



Antibody therapy in AML

Angenendt L et al, Cancer Treatment Reviews 2022



How can we target CD33?
Bispecific Antibody: AMG-330

Friedrich M et al, Mol Cancer Ther 2014; Ravandi F et al, ASH 2018; Ravandi F et al, ASCO 2020

• Preliminary data showed
encouraging early evidence of 
tolerability and anti-leukemic
activity in R/R AML

• ORR 19% in updated cohort
• More responders observed

among patients with a lower
leukemic burden (<25%)



How can we target CD33?
Bispecific Antibody: AMG-673

• New anti-CD33 anti-CD3 BiTE
antibody with increased half-life 
(7  days)

• Early evidence of acceptable safety
profile and anti-leukemic activity

• Decreased BM blast cells in 44% of the 
patients

Subklewe M et al, ASH 2019



• CD33 represents a bona fide target in AML therapy. 
• Gentuzumab ozogamicin was the first developed targeted agent and 

produced overall survival benefit for a subset of patients. 
• The optimal strategy to take advantage of this target is yet to be 

determined, as responses thus far have been lackluster. 
• ADCs could be promising in this case, given the endocytic properties of 

CD33. ADCs are also specific and short-lived; thus, on-target/off -tumor
toxicity would be temporary and manageable. 



Target antigens in AML: 
CD70

Schurch C.M. et al, Front Oncol 2018; Angenendt L et al, Cancer Treatment Reviews 2022

• It is mainly a lymphoid lineage marker, but
also expressed on myeloid leukemic blasts

• Absent or low level expression in normal BM 
cells

• Interaction with its ligand CD27 induces the 
activation of molecular pathways including
Wnt, JAK/STAT, Hh and promotes cell division



Targeting CD70: 
Cusatuzumab



Haematologica 2022

Median follow-up 10.9 months
Median duration of first response 4.5 months
Median OS 11.5 months
Most common TEAE: infections (84.2%) 



Targeting CD70: 
Cusatuzumab+Aza+Ven

Roboz GJ et al, ASH 2021



Target antigens in AML: 
CD123

Schurch C.M. et al, Front Oncol 2018; Angenendt L et al, Cancer Treatment Reviews 2022



Immunotherapy in AML

Yang D et al, Annals of Hematology 2017

CHECKPOINT INHIBITORS



Antibody therapy in AML

Angenendt L et al, Cancer Treatment Reviews 2022



Maute R et al, ESMO 2022

«Don’t eat me» signal

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



Efficacy Outcome TP53m AML (N = 72)

ORR, % (95% CI) 48.6 (36.7-60.7)

CR rate, % (n/N)
§ MRD-negative CR

33.3 (24/72)
50.0 (12/24)

CRi/CRh, n (%) 6 (8.3)

PR, n (%) 4 (5.6)

MLFS, n (%) 1 (1.4)

SD, n (%) 12 (16.7)

Median DoR, mo (95% CI) 8.7 (6.5-10.4)

Median DoCR, mo (95% CI) 7.7 (4.7-10.9)

Median duration of CR/CRi, mo (95% CI) 8.7 (5.3-10.9)

Median EFS, mo (95% CI) 4.6 (3.7-9.2)

Median PFS, mo (95% CI) 7.3 (3.7-9.7)

Median OS, mo (95% CI) 10.8 (6.8-12.8)

§ 29.7% of patients 
converted to RBC 
transfusion independence

§ 45.8% of patients 
converted to platelet 
transfusion independence

§ 9 patients (12.5%) 
received SCT

Daver. ASCO 2022. Abstr 7020.

Magrolimab+Azacitidine in 
TP53 mutated AML



#61 Phase I/II Study of Azacitidine (AZA) with Venetoclax (VEN) and Magrolimab (Magro) in Patients (pts) with 

Newly Diagnosed (ND) Older/Unfit or High-Risk Acute Myeloid Leukemia (AML) and Relapsed/Refractory (R/R) AML

Daver N et al, ASH 2022
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Daver N et al, ASH 2022

#61 Phase I/II Study of Azacitidine (AZA) with Venetoclax (VEN) and Magrolimab (Magro) in Patients (pts) with 

Newly Diagnosed (ND) Older/Unfit or High-Risk Acute Myeloid Leukemia (AML) and Relapsed/Refractory (R/R) AML



Study to Evaluate the Safety and Efficacy of 
Magrolimab in Combination With Azacitidine Versus 
Physician's Choice of Venetoclax in Combination 
With Azacitidine or Intensive Chemotherapy in 
Previously Untreated Adults With TP53 Mutant Acute 
Myeloid Leukemia (ENHANCE-2)

Magrolimab+AZA

VEN+AZA

Intensive 
chemotherapy

Ongoing clinical trial: newly diagnosed TP53 AML patients

R
1:1

NCT04778397



Study to Evaluate the Safety and Efficacy of 
Magrolimab/placebo in Combination With 
Azacitidine Venetoclax in Previously Untreated
older/unfit Adults with newly diagnosed Acute 
Myeloid Leukemia (ENHANCE-3)

Magrolimab+AZA+Ven

Placebo+AZA+Ven

Ongoing clinical trial: 
newly diagnosed older/unfit AML patients

R
1:1

NCT05079230



How to increase
Magrolimab activity?

Maute R et al, ESMO 2022

TRIAL IN PROGRESS: PHASE 
1B/2 STUDY OF PIVEKIMAB 
SUNIRINE (PVEK, IMGN632) 
IN COMBINATION WITH 
VENETOCLAX/AZACITIDINE 
OR MAGROLIMAB FOR 
PATIENTS WITH CD123-
POSITIVE ACUTE MYELOID 
LEUKEMIA (AML)
Dr. Naval Daver



§ Immunotherapy is an emerging, promising strategy in AML, that needs to be 
further investigated in clinical trials

§ Unconjugated monoclonal antibodies have shown limited activity

§ Adverse events include on-target-off leukemia toxicities

§ Currently, it remains to decide its ideal setting and the biomarkers predictive for 
response

§ This will allow for a biologically rational choice of a specific immunotherapy 
strategy for the individual patient with AML

Take home messages
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