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Introduction:

In acute myeloid leukemia (AML), cytogenetics and molecular mutations remain important prognostic tools for tailoring treat-
ment after induction therapy. Abnormalities in multiple components of apoptotic pathways have been identified as potential
drivers of AML. Identifying other biomarkers may help us further refine prognosis and identify other therapeutic strategies.
B-cell lymphoma 2 (Bcl2), Bel-xL and myeloid cell leukemia-1 (Mcl1) are commonly expressed prosurvival proteins in hemato-
logic malignancies, whereas Bax acts as a promoter of apoptosis. We retrospectively evaluated the significance of Bax, Bcl2,
Bcl-xL and Mcl1 expression in newly diagnosed AML patients using the Beat AML program .

Methods:

We analyzed RNA-expression data from The Beat AML study (672 tumor specimens collected from 562 patients) '. Data was
extracted from the public database. Different expression levels of the above genes were compared using t-tests. Results were
considered significant with p-value < .05. Kaplan-Meier curves were used to estimate survival.

Results:

For the correlative survival analyses, Bax, Bcl2, Bcl-xL and Mcl1 mRNA expression and clinical information were both obtained
from the BeatAML cohort '. Patients were categorized into high expressers (> median) and low expressers (<median). In total,
461 patients had available gene expression data. The mean age of diagnosis was 57 years, and 56.6% of patients were male.
The most common specific diagnosis at inclusion was AML with mutated NPM1 (22%), followed by AML with myelodysplasia
related changes (21%) and AML, NOS (11%). Complete response to induction was seen in more than half (56%) of the patients
for which response was recorded (n=369). Others developed refractory AML (32%). No data was available for 12%. Standard
chemotherapy (induction therapy with idarubicin and cytarabine (7+3) and consolidation therapy with high dose cytarabine)
was used in 98.4% of these patients. Over half of the analyzed samples were peripheral blood (52%), and the remaining
samples were either bone marrow aspirate (46%) or from leukapheresis (2%). Most of the specimens were collected at initial
acute leukemia diagnosis (62.2%), others were collected with residual disease or post chemotherapy (25.1%).

The mean survival for this cohort was 13.7 months. Above median expression of Mcl1 was associated with longer survival (33
vs. 20 months; p = 0.0262). Above median expression of Bax was also associated with longer survival (32 vs. 18.2 months; p =
0.0114). In the Bax analysis, gene expression was further subdivided into 4 quartiles which showed correlation of expression
levels with length of survival (Figure 1). The prognostic significance of the ratio Bax/ (Mcl1+Bcl2+Bcl-xL) was also analyzed
given the mechanism of action of these various regulators. A higher ratio was associated with longer survival (40.7 vs. 18.7
months; p = 0.0095) (Figure 2)

Conclusions
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Bcl-2, Bel-xL and Mcl-1 are commonly expressed antiapoptotic proteins, whereas Bax is a promoter of apoptosis. The results
with Bax are consistent with previous literature. Our results with Mcl1 expression differed from what we may have expected.
This may be due to the sample size or methodology. However, it may also be due to the fact that a ratio of the actors is
needed to help predict prognosis (as we analyzed in Figure 2). The overall survival between Bcl-2 and Bcl-xL was compared
independently, however, they did not appear to have a significant difference in survival between high and low expression
groups. We are currently working to see if this ratio can be validated in a prospective cohort of relapsed/ refractory AML
patients treated on clinical trial and this data will be presented at the meeting.

The Bcl-2 inhibitor venetoclax has demonstrated promising results in treating AML. However, venetoclax appears to have
limited activity as a single agent. Our study suggests that potentially a combination of agents targeting factors such as Bcl-2,
Bcl-xL and Mcl-1 may be associated with improved survival in patients with AML. Further validation of these biomarkers is
warranted, and Mcl-1 inhibitors are currently in clinical trials.
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