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Combining Afatinib and Cetuximab synergistically increases their cytotoxicity for
EGFR T790M-harboring cells
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TKIs are effective for NSCLC patients with EGFR-activating mutations. However,
these patients eventually develop resistance, most frequently by T790M mutation. Combining a
second-generation TKI with an anti-EGFR monoclonal antibody has been shown to improve clinical outcomes,
although the mechanism remains elusive. To investigate this mechanism, we used EGFR-negative K562 cells.
Double-mutant EGFRs were moderately sensitive to afatinib, but minimally affected by cetuximab. Combining
afatinib and cetuximab synergistically increased cytotoxity for K562 cells carrying double-mutant EGFRs.
Apoptosis in these cells was preceded by induction of BIM and activation of Caspase-3 and PARP. Afatinib
induced EGFR recycling to the cell surface, leading to the cetuximab-mediated recognition and subsequent
degradation. These results suggest that the synergistic effect exerted by afatinib and cetuximab against
NSCLCs has a potential in the future clinical application.
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