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Most non—small cell lung cancer (NSCLC) tumors with activating mutations of the EGFR are
initially responsive to EGFR tyrosine kinase inhibitors (TKIs), but they subsequently develop
resistance to these drugs. The effects of the second-generation, irreversible EGFR-TKI
BIBW2992 and the TS-targeting agents S-1 (or 5-fluorouracil) or pemetrexed synergistically
inhibited the proliferation of NSCLC cells with the T790M mutation in vitro. BIBW2992
induced down-regulation of TS in the gefitinib-resistant NSCLC cells, implicating depletion of
TS in the enhanced antitumor effect of the combination therapy. The combination of BIBW2992
and either the oral fluoropyrimidine S-1 or pemetrexed also inhibited the growth of NSCLC
xenografts with the T790M mutation to an extent greater than that apparent with either agent
alone. The addition of TS-targeting drugs to BIBW?2992 is a promising strategy to overcome
EGFR-TKI resistance in NSCLC with the T790M mutation of EGFR.

Loss of PTEN (phosphatase and tensin homolog) was recently shown to contribute to
resistance to EGFR-TKIs in EGFR mutation—positive NSCLC through activation of the protein
kinase AKT. The combination therapy with YM155 and erlotinib inhibited the growth of tumors
formed by EGFR mutation—positive, PTEN-deficient NSCLC cells in nude mice to a greater
extent than did treatment with either drug alone. These results thus indicate that persistent
activation of signaling by the AKT-survivin pathway induced by PTEN loss underlies a
mechanism of resistance to erlotinib-induced apoptosis in EGFR mutation—positive NSCLC.
They further suggest that the targeting of survivin has the potential to overcome EGFR-TKI
resistance in EGFR mutation—positive NSCLC.
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