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Introduction
Pediatric acute myeloid leukemia (AML) is a rare 
disease with roughly 600 cases diagnosed in the 
United States each year with minimal improvement 
in clinical outcomes over the last few decades. 
Diagnostic pediatric AML samples were assayed 
using an ex vivo drug sensitivity test to determine 
the correlation between ex vivo drug response and 
clinical outcome, and to compare conventional 
chemotherapy to other drug combinations ex vivo.
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Diagnostic patient samples were assayed from 20 de novo pediatric AML 
patients diagnosed at Texas Children’s between 5/2015 - 10/2020. 
Patients were treated with either ADE (Cytarabine, Daunorubicin, 
Etoposide) or ADE with Atovaquone (ADE + AQ). Ex vivo drug 
sensitivity data was analyzed from 13/20 patient samples that passed 
quality control and had matched treatment conditions with clinical care.

Blood or bone marrow aspirate samples were lysed to remove red 
blood cells (RBC), incubated with conditioned media containing 
cytokines, and treated with drugs. After 3 days, changes in tumor blast 
populations were assayed by flow cytometry. Drug sensitivity was 
calculated based on the number of viable blasts remaining after drug 
treatment compared to DMSO control. 

Ex vivo drug sensitivity in response to ADE 
treatment correlated with both minimal residual 
disease (MRD; r=0.63) and 1-year relapse-free 
survival (RFS; r=0.59) in the de novo pediatric AML 
subset (n=13).

Results from the drug sensitivity assay predicted 
increased odds of having an MRD >1% compared 
to demographic and mutational clinical attributes 
that showed weaker associations with MRD. 
Log odds ratios using the Haldane-Anscombe correction were used to 
measure the association between clinical attributes and the DSA to clinical 
response. A normalized blast score of 70% viability was used to maximize 
separation between high and low drug sensitivity.

Bortezomib in combination with Panobinostat was 
the most efficacious treatment out of 77 treatment 
conditions tested in 13 de novo pediatric AML 
patients using an ex vivo drug sensitivity assay.
Patient pAML3 did not respond to ADE. Patient pAML8 responded to ADE.

pAML3 and pAML8 showed similar ex vivo 
responses between ADE and the Bortezomib/ 
Panobinostat combination. In comparison, pAML4 
was preferentially sensitive to ADE and not to 
Bortezomib/Panobinostat, while pAML6 showed 
preferential sensitivity to Bortezomib/Panobinostat 
and not ADE.

• Ex vivo drug sensitivity to ADE correlates with 
both MRD and 1-year RFS in a cohort of 13 de 
novo pediatric AML patients.

• Compared to demographic and mutational 
clinical characteristics queried, ex vivo drug 
sensitivity to ADE has the potential to be a 
more predictive measure of MRD.

• Bortezomib/Panobinostat was more efficacious 
than ADE ex vivo among the 13 pediatric AML 
patients tested. 

• Observed preferential sensitivity to specific drug 
treatments supports the use of an ex vivo drug 
sensitivity assay to predict clinical response and 
to potentially inform treatment decisions for 
pediatric AML patients.
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