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Novel gefitinib resistance mechanism and its therapeutic
strategy for lung adenocarcinoma with EGF receptor
activating mutations

Seiji Yano (Cancer Research Institute, Kanazawa)

EGFR is expressed in the majority of cases of non-small cell lung
cancer (NSCLC), and is thought to be an attractive target for the
development of therapeutic agents. In fact, the EGFR tyrosine
kinase inhibitors (TKIs), including gefitinib and erlotinib, cause
partial responses in 10-20% of all NSCLC patients. Activating
mutations in EGFR, inframe deletions in exon 19 and L858R point
mutation in exon 21, have been found in a proportion of NSCLC,
and are closely associated with favorable response to the EGFR-
TKIs. Multiple prospective trials have demonstrated a response
rate of 70-75% for patients with tumors harboring these mutations.
This indicates, however, that another 25-30% of the patients are
intrinsically resistant to EGFR-TKIs even though their tumors
harbor activating mutations in EGFR. In addition, even patients
who show a dramatic response to initial treatment also develop
acquired resistance to the EGFR-TKIs almost without exception.
Recently, two mechanisms, second-site point mutation that
substitutes methionine for threonine at position 790 (T790M) in
EGFR and amplification of MET proto-oncogene, which contribute
to acquired resistance to EGFR-TKIs have been reported. T790M
secondary mutation and MET amplification are found in
approximately 50% and 20%, respectively, of patients acquiring
resistance to EGFR-TKIs. However, the mechanisms of intrinsic
resistance and the other 30% of cases of acquired resistance are
still unknown. Here, we showed that hepatocyte growth factor
(HGF), a ligand of MET oncoprotein, induces gefitinib resistance
of lung adenocarcinoma cells with EGFR-activating mutations by
restoring the PISK/Akt signaling pathway via phosphorylation of
MET, but not EGFR or ErbB3. Strong immunoreactivity for HGF
in cancer cells was detected in lung adenocarcinoma patients
harboring EGFR-activating mutations, but no T790M mutation or
MET ampilification, who showed intrinsic or acquired resistance to
gefitinib. The findings indicate that HGF-mediated MET activation
is a novel mechanism of gefitinib resistance in lung
adenocarcinoma with EGFR-activating mutations. Therefore,
inhibition of HGF-MET signaling may be considerable strategy for
more successiul treatment with gefitinib.



