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“Lessons learned from TKI resistance in chronic myeloid leukemia.”

Abstract:

Resistance to tyrosine kinase inhibitors (TKIs) in CML is categorized as BCR-ABL1-dependent or BCR-ABL1-
independent. In the case of BCR-ABL1 dependence, there is reactivation of kinase activity, typically as a result of
acquired point mutations in the kinase domain of BCR-ABL1. The spectrum of escape mutations is dependent on
the type of TKI, which implies that the BCR-ABL1 genotype can be used to rationalize salvage TKI selection. In
aggregate first generation (imatinib) and second generation TKIs (nilotinib, dasatinib, bosutinib) cover all single
mutants except the T315] mutant of the gatekeeper position. Ponatinib, the only third-line inhibitor currently
approved, has activity against all single mutants including T315], but is vulnerable to T315I-inclusive compound
mutations that occur on the same BCR-ABL1 allele. In the case BCR-ABL1-independent resistance, alternative
pathways are activated that maintain survival and proliferation despite continued inhibition of BCR-ABL1 kinase
activity. Diverse escape pathways have been implicated, posing a significant obstacle to the development of
effective and rationale strategies to overcome this type of resistance. Improvement may be possible through
identification of critical signaling nodes such as pSTAT3 that are targeted by diverse upstream pathways.
Interestingly, resistance in other malignancies with activated tyrosine kinase signaling as oncogenic drivers
follows similar patterns, implicating CML as a useful paradigm to understand and overcome TKI resistance in
cancer in general.
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