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Teaching an old dog new trick: Genetic profiling predicts response in elderly acute myeloid 
leukemia treated with old/new drugs combos
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Older patients with acute myeloid leukemia (AML) have poor outcome; new effective therapies are needed. We hypothesized 
that the addition of tosedostat, a new amino peptidase inhibitor, or lenalidomide, to low dose cytarabine may improve 

response over what expected with chemotherapy or tosedostat alone. 66 patients were treated with lenalidomide/arac, 33 with 
tosedostat/arac (sample sizes according to MiniMax design). The primary outcome was complete remission rate (CR+CRi). 
To identify sensitivity biomarkers, global gene expression profiling (GEP) was performed on purified AML cells. Lena/arac 
combo: CR rate was 36.3% (24/66 patients), with an overall response rate (ORR) of 39.3% (26/66). Responding patients had 
a longer median overall survival than non-responders (375 vs. 70.5 days, P<0.0001). A molecular signature was identified, 
including 306 genes and 3 miRNA associated with the clinical response, predictable with high accuracy. Concerning the second 
combo, CR rate was 48.5% with an overall response rate of 54.6%. Responding patients (CR+PR) had a longer median overall 
survival than non-responders (P=0.018). GEP identified a molecular signature associated with the clinical response, efficiently 
predicted (overall accuracy exceeding 90%). In conclusion, these data are promising in view of producing companion tests for 
therapies in elderly AML; and intriguing when thinking at the potential interactions of older drugs with new molecules on 
gene expression and response to therapy
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