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Background:

Outcomes for patients with relapsed or refractory acute myeloid leukemia (R/R AML) remain extremely poor. Response rates
with salvage chemotherapy regimens, such as mitoxantrone, etoposide, and Cytarabine (MEC), have been associated with a
complete remission rate of around 20-30%. We previously reported a phase I study combining Lenalidomide (Len) with MEC
salvage chemotherapy, with encouraging response rates in R/R AML compared to other historical standards (DeAngelo et al.
AJH 2018). This led to the current phase 2 study (NCT03118466) of Len combined with MEC in R/R AML to evaluate for the
ef�cacy of this combination.
Methods:

We conducted a phase 2 study of Len plus MEC in adult patients (≥ 18 yrs) with R/R AML after 1 or more cycles of induction
chemotherapy. Patients received Len dosed at 50mg/day on days 1-10, andMitoxantrone 8mg/m2/d, Etoposide 100mg/m2/d
and Cytarabine 1000mg/m2/d on days 4 through 8 of induction (Kohrt et al AJH 2010). Patients who achieved a complete
remission (CR), complete remission with incomplete blood count recovery (CRi) or incomplete platelet recovery (CRp) could
proceed with consolidation chemotherapy or hematopoietic stem cell transplantation at the discretion of the treating physi-
cian. The study followed a Simon two-stage design powered to detect improvement to a 45% response rate. The primary
objective was to determine the response rate. Secondary objectives included time to neutrophil and platelet count recovery,
treatment related mortality, rates of relapse, and overall survival.
Results:

A total of 40 patients were enrolled and received study treatment. The median age was 56 years (range, 19-70); 58% of the
patients were male. 73% of patients had relapsed after initial therapy (29/40) while 27% had primary refractory AML (11/40)
after their initial induction chemotherapy. The median number of prior therapies was 2 (range, 1-4). The majority of patients
had adverse ELN 2023 risk (n=22; 55%). Recurrent gene mutations in 5 or more patients included DNMT3A (n=8), TET2 (n=7),
NRAS (n=6), IDH2 (n=5), and ASXL1 (n=5); 2 patients harbored TP53 mutations.
The most frequent grade 3-4 treatment-related toxicities were febrile neutropenia (n = 30; 75%), platelet count decrease (n =

40; 100%), anemia (n = 18; 45%), neutrophil count decrease (n = 14; 34%), blood bilirubin increase (n=6, 14%), and anorexia (n
= 5; 12%). Three patients (8%) died during the study treatment period, all secondary to hepatic failure; no other early deaths
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occurred. Two of these patients had baseline grade 1 bilirubin elevation (no other patients in the study reported baseline
bilirubin elevations).
Median follow-up was 21 months. The overall response rate was 50% (20/40) where 19 achieved CR while 1 achieved CRi. Of
20 responders, the median time to neutrophil count recovery was 28 days and to platelet recovery was 34 days. The median
time to relapse was 22.6 months. The median overall survival (OS) of the entire cohort was 16 months (Figure 1).
Conclusions:

Len plus MEC was associated with a high response rate and improved OS in patients with R/R AML as compared to historical
controls. The overall safety pro�le was similar to prior MEC chemotherapy trials but several patients did experience early
hepatic toxicity. Overall these data support evaluating high-dose Len combined with MEC for patients with R/R AML in a
randomized study.
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Figure 1
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