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Background: Specific molecularly targeted therapies for non-small-cell lung cancer (NSCLC)
patients harboring sensitizing EGFR mutations or ALK rearrangements have demonstrated
durable responses compared with chemotherapy. In 2012, the in-frame fusion transcript of the
kinesin family 5B gene (KIF5B) and RET was identified as a new oncogenic alteration in NSCLC.
RET rearrangement is very rare, occurring in 1% to 2% of NSCLC. Oncogene addiction of tumors
harboring RET fusion and the therapeutic utility of vandetanib have been indicated in preclinical
studies. The aim of this study was to develop a new treatment strategy for advanced RET-
rearranged NSCLC through investigator initiated trial for the regulatory approval of vandetanib.
Methods: We performed a multicenter single-arm phase 2 trial (investigator initiated trial) of
vandetanib to assess its efficacy and safety in patients with advanced RET-rearranged NSCLC.
Study centers included National Cancer Center Hospital East, National Cancer Center Hospital,
National Kyushu Cancer Center, Hyogo Cancer Center, The Cancer Institute Hospital of
Japanese Foundation for Cancer Research, Shizuoka Cancer Center, and Shikoku Cancer Center.
Patient accrual completed between February 2013 and May 2015, and the primary analysis was
done. The RET fusion analysis was linked to a nationwide genomic screening network, LC-
SCRUM-dJapan; as of March 2017, the network contained 244 participating institutions from the
all over Japan.

Results: Among 17 eligible patients included in primary analysis, the objective response rate was
52.9% (90% confidence interval [CI], 31.1-74.0); this result met the primary endpoint. The median
progression-free survival was 4.7 months (95% CI, 2.8-8.5) and the median response duration
was 5.6 months (range, 1.5-9.1 months). In the subgroup efficacy analysis according to the type
of RET fusion, the objective response rate in six patients with CCDC6-RET was 83%, as opposed
to 20% in ten patients with KIF5B-RET. The median progression-free survival was 8.3 months
for patients with CCDC6-RET, compared with 2.9 months for patients with KIF5B-RET. The
common grade 3 or 4 adverse events were hypertension (58%), rash (16%), diarrhea (11%), and
QT prolongation (11%). The results of this primary analysis were presented in the ASCO Annual
Meeting on June, 2016, and were published at The Lancet Respiratory Medicine on November,
2016. This year, after screening 1103 EGFR mutations-negative non-squamous NSCLC patients,
we identified 32 RET-positive patients (3%).

Conclusions: The results of our study suggest that vandetanib show a clinical antitumor activity
in patients with advanced RET-rearranged NSCLC. Our results define RET rearrangement as a
new molecular subgroup of NSCLC suitable for targeted therapy. Thus far, we have discussed the

regulatory approval of vandetanib with a pharmaceutical company as investigational drug
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provider. A nationwide screening such as LC-SCRUM-Japan would be clearly needed to make a

successful of targeted therapy trials for NSCLC patients with rare driver mutations.
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