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Pharmacogenomics of AML: A road towards personalized medicine
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Acute myeloid leukemia (AML) is the second most common form of childhood leukemia and has the worst prognosis of
all major childhood cancers. Improving the treatment outcome for patients with AML remains a major clinical challenge.
The nucleoside analog, cytarabine (ara-C), has been the mainstay of AML chemotherapy for more than 40 years. However, wide
inter-patient variation in treatment response, development of resistance, and severe toxicity remain as major hurdles to effective
ara-C chemotherapy. Ara-C is a prodrug that requires activation to ara-CTP by multiple phosphorylation steps. Incorporation
of ara-CTP in place of dCTP results in chain termination, thereby blocking DNA and RNA synthesis and causing leukemic cell
death. Thus, cellular pathways involved in ara-CTP formation and metabolism as well as in ara-CTP mediated cell death are
likely to be significant determinants of ara-C treatment response. Inter-patient variation in relevant pharmacokinetic (PK) and
pharmacodynamic (PD) genes may impact the clinical response and toxicity among patients receiving ara-C. We have evaluated
genes of importance in ara-C chemotherapy and have found that genetic variation in the ara-C pathway genes had similar
prognostic relevance as the well-established factors listed above. We will share our results on ara-C pharmcogenomics and its
impact on clinical outcome in AM. Overall our results indicate that understanding of genetic variation in key ara-C metabolic
pathway genes might be clinically relevant by providing additional explanation of the variability in clinical response beyond known
prognostic factors and might have the potential of being additional prognostic markers of clinical outcome.
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