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BACKGROUND

•	 Tumor suppressor protein p53, encoded by the TP53 gene, is 
negatively regulated by murine double minute 2 (MDM2), an E3 
ubiquitin ligase1

•	 Although TP53 is infrequently mutated in AML, deregulation of MDM2 
is commonly observed and results in aberrant degradation of p53, 
which prevents its tumor-suppressive functions2 

•	 Milademetan (DS-3032b) is an oral, novel and specific small-molecule 
inhibitor of MDM2 that disrupts the interaction between MDM2 and 
p53 to prevent excessive degradation of p53 in MDM2-expressing 
tumors (Figure 1)3

Figure 1. Milademetan Proposed Mechanism of Action
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•	 AZA is a hypomethylating agent that is part of the standard of care for 
patients with AML and MDS4,5

•	 Reactivation of p53-inducible genes with milademetan combined 
with hypomethylation and cytotoxicity with AZA has shown increased 
activity compared with single-agent milademetan or AZA in preclinical 
models of AML (Figures 2-4)6

Figure 2. Sequential Treatment (AZA → milademetan) 
Enhanced AML Growth Inhibition In Vivo Using TP53 
Wild-Type MOLM-13 Cells

1. Untreated control

2. Milademetan, qd × 7 > 5d-off

3. Milademetan, 5d-off > qd × 7

4. AZA, qd × 5 > 7d-off

5. AZA, 7d-off > qd × 5

6. Seq1: milademetan, qd × 7 > AZA, qd × 5

7. Seq2: AZA, qd × 5 > milademetan, qd × 7

8. Concomitant: milademetan, 
    qd × 7 + AZA, qd × 5 > 5-7d-off
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Each data point and bar represents the mean and SE of the estimated tumor volume in each group, respectively (n = 6). 

IV, intravenously; PO, orally; qd, once daily; seq, sequential treatment.

Figure 3. AZA Pretreatment Enhanced Milademetan-Induced 
Growth Inhibitory Effects and Apoptosis in TP53 Wild-Type 
AML Cell Lines
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Schematic representation of the treatment schedule of AZA and milademetan (A). Cell growth from days 3 to 6 and GI50 of milademetan at each 

concentration of AZA were calculated for ML-2 (B) and OCI-AML5 cells (C) based on ATP assay data. Each bar and error bar represents the mean 

and SD (n = 4). Annexin V positivity rate was determined for ML-2 (D) and OCI-AML5 cells (E). Each data point and error bar represents the mean 

and SD (n = 3).

Figure 4. AZA Induced Genome-Wide Demethylation of DNA, 
Including Promoter Regions of p53 Target Genes Related to 
Cell Cycle Arrest and Apoptosis
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(A) DNA methylation levels in ML-2 and OCI-AML5 cells treated with AZA for 3 days. Methylation profile of genome-wide DNA and the p53 

target genes cyclin-dependent kinase inhibitor 1A (CDKN1A); tumor necrosis factor receptor superfamily, member 6 (FAS); and tumor protein 

p53-inducible protein 3 (TP53I3) (B). TSS200, 0-200 bases upstream of the transcriptional start site (TSS); TSS1500, 200-1500 bases 

upstream of the TSS; 5'UTR, within the 5' untranslated region, between the TSS and the ATG start site; Body, between the ATG and stop codon, 

irrespective of the presence of introns, exons, TSS, or promoters; 3'UTR, between the stop codon and poly A signal. TSS1500 and TSS200 are 

categorized as promoter regions.10

OBJECTIVES

•	 The key objectives of this study are to evaluate the safety, tolerability, 
and preliminary efficacy of and determine the recommended phase 2 
dose for the combination of milademetan with AZA in patients with  
AML or high-risk MDS (Figure 5, Table 1, and Table 2)

METHODS

Study Design
•	 Open-label phase 1 study with a dose-escalation part (parts 1 and 1A) 

and dose-expansion part (part 2) (Figure 5) 

•	 The expansion part consists of 3 cohorts: adult patients with  
relapsed/refractory (R/R) AML, newly diagnosed AML unfit for 
intensive chemotherapy, or high-risk MDS (Table 1)

•	 During dose escalation, milademetan will be administered orally as 
a single agent (part 1) once daily on days 1 to 21 of a 28-day cycle 
starting at 60 mg, with proposed levels of 90, 120, 160, and 210 mg 
(Figure 5)

–– In part 1A, AZA will be administered at 75 mg/m2 on days 1 to 7 of 
each 28-day cycle in combination with milademetan treatment on 
days 5 to 14 or 8 to 14

–– An alternative schedule of AZA at 75 mg/m2 on days 1 to 5  
and 8 to 9 will also be tested

•	 The dose-escalation and dose-expansion parts of the study will be 
conducted at 12 sites in the United States

Figure 5. Study Design

Part 1: Dose escalation (milademetan QD 21/28) Part 2: Dose expansion

Part 1A: Dose escalation
MTD of milademetan on days 5-14 or 8-14

of each 28-day cycle
+

75 mg/m2 AZA on days 1-7

 • R/R AML
• High-risk MDS
   (up to 80 patients
   in total)

• R/R AML (cohort 1, 
   n ≈ 41 patients)
• Newly diagnosed AML 
   (cohort 2, n ≈ 39 patients)
• High-risk MDS (cohort 3,   

n ≈ 39 patients)

Recommended 
dose for expansion 
and schedule
determined from 
part 1 and part 1A

120 mg

MTD

60 mg 90 mg 160 mg 210 mg

MTD, maximum tolerated dose.

Table 1. Patient Eligibility Criteria

Key Inclusion Criteria Key Exclusion Criteria

•	 R/R AML or high-risk MDS

•	 Age ≥ 18 years

•	 ECOG PS 0-2

•	 Adequate renal and hepatic function

•	 Willingness to undergo genotyping for 
TP53 mutation

Other criteria for part 2 cohort 2:

•	 Ineligibility for intensive induction 
chemotherapy due to ≥ 1 of the 
following criteria:

–– Age ≥ 75 years with ECOG PS 0-2

–– Age 18-74 years and known history 
of congestive heart failure, ECOG PS 
3, or any other comorbidity that the 
physician judges to be incompatible 
with conventional chemotherapy

•	 Acute promyelocytic leukemia

•	 Active CNS leukemia

•	 Malignancy with known non-
synonymous mutation, insertion, or 
deletion in the TP53 gene determined 
previously or at screening

•	 Known HIV or active HBV/HCV 
infection

•	 Unresolved toxicities from previous 
anticancer therapy 

•	 Prior treatment with MDM2 inhibitors

•	 Receipt of HSCT within 60 days of 
first dose of milademetan or clinically 
significant GVHD

•	 Concomitant treatment with a strong 
CYP3A inducera

•	 Prolonged QT interval (> 480 ms for 
men and women)

CNS, central nervous system; CYP3A, cytochrome P450 3A isozyme; ECOG PS, Eastern Cooperative Oncology Group performance status; 
GVHD, graft-vs-host disease; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; HSCT, hematopoietic  
stem cell transplant. 
a Concomitant strong CYP3A inhibitor is allowed with dose adjustment.

Table 2. Trial Endpoints

Part 1/1A (dose escalation) Part 2 (dose expansion)

Primary endpoints

•	 Safety and tolerability, including SAEs, 
TEAEs, vital sign measurements, clinical 
laboratory parameters, ECG parameters, 
DLTs

•	 MTD of single-dose milademetan and 
milademetan in combination with AZA

•	 Recommended dose for expansion

•	 Confirmation of safety and tolerability 

•	 Preliminary efficacy, including:

–– Patients with AML: DOR; rates of 
CR, CRi, CRh, PR, SD, MLFS, CRc 
(CR + CRi), and ORR (CRc + MLFS 
 + PR)

–– Patients with MDS: rates of CR, 
PR, marrow CR, SD, cytogenetic 
response, and hematologic 
improvement

•	 Recommended phase 2 dose

Secondary endpoints

•	 Milademetan PK following single and 
multiple dosing

•	 Milademetan PK at the RDE 

Exploratory endpoints

•	 Treatment responses, biomarker 
assessments, other PD effects

•	 DDI of milademetan with AZA

•	 PD effects

CR, complete remission; CRc, composite complete remission; CRh, CR with partial hematologic recovery; CRi, CR with incomplete blood count 
recovery; DDI, drug-drug interaction; DLT, dose-limiting toxicity; DOR, duration of CRc; ECG, electrocardiogram; MLFS, morphologic leukemia-
free state; ORR, objective response rate; PD, pharmacodynamics; PK, pharmacokinetics; PR, partial remission; RDE, recommended dose for 
expansion; SAE, serious adverse event; SD, stable disease; TEAE, treatment-emergent adverse event.

STATISTICAL DESIGN 

•	 The primary statistical analysis will occur after all patients have 
discontinued the study or completed ≥ 6 months of treatment

•	 For response rate, point estimates and 2-sided 95% exact binomial 
CIs will be calculated

•	 The time-to-event endpoint (DOR) will be summarized using the 
Kaplan-Meier method

•	 PK parameters will be calculated using noncompartmental analysis

•	 PD effects will be summarized using descriptive statistics

ENROLLMENT

•	 This trial is currently recruiting patients and is registered at 
ClinicalTrials.gov (NCT02319369)
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