An in silico approach to treating “the right patient with the right
drug at the right dose at the right time”

Takashi Kohno'?

'Division of Genome Biology, National Cancer Center Research Institute, Tokyo, Japan; *Division of Translational Research, Exploratory Oncology

Research and Clinical Trial Center, National Cancer Center, Tokyo, Japan

Correspondence to: Takashi Kohno, Chief. Division of Translational Research, Exploratory Oncology Research and Clinical Trial Center, National
Cancer Center, 1-1, Tsukiji 5-chome, Chuo-ku Tokyo 104-0045, Japan. Email: tkkohno@ncc.go.jp.
Comment on: Wang LB, Chuang EY, Lu ZP. Identification of predictive biomarkers for ZD-6474 in lung cancer. Transl Cancer Res 2015;4:324-31.

Submitted Oct 03, 2015. Accepted for publication Oct 05, 2015.
doi: 10.3978/j.issn.2218-676X.2015.10.07

View this article at: http://dx.doi.org/10.3978/j.issn.2218-676X.2015.10.07

Biomarkers that predict responses to anti-cancer drugs are
required to establish personalized cancer medicine, which is
defined by the United States Federal Drug Administration
as treating “the right patient with the right drug at the right dose
at the right time” (1). In this issue, Dr. Wang and colleagues
report a gene expression signature that predicts the efficacy
of ZD-6474 (vandetanib) in 89 lung cancer cell lines (2) using
a data set deposited in the cancer cell line encyclopedia (3).
This was an in silico study; therefore, the results require
validation in tumor samples from lung cancer patients treated
with ZD-6474. However, the study provides a good example
of a method of identifying candidate biomarkers that predict
responses to anti-cancer drugs.

ZD-6474 is a selective inhibitor of VEGFR, RET, and
EGFR tyrosine kinases, and its efficacy in lung cancer has
been tested in several randomized clinical trials, including
ZODIAC (NCT00312377; vandetanib = docetaxel), ZEAL
(NCT00418886; vandetanib =+ pemetrexed), ZEPHYR
(NCT00404924; vandetanib vs. placebo), and ZEST
(NCT00364351; vandetanib vs. erlotinib). Recent in vitro
and in vivo studies indicate that the EGFR mutation and
RET fusion (both oncogenic) are genetic biomarkers that
predict the efficacy of vandetanib (4-7). However, although
recent retrospective evaluation of tumor samples from those
trials confirmed the utility of EGFR mutations, it did not
clearly validate the RET fusion (8,9). Thus, there may be
several as yet undefined cellular contexts that modify the
efficacy of vandetanib.

As the authors point out, a randomized clinical trial
accompanied by a comprehensive omics study is the best
way to identify predictive biomarkers for a particular
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drug; however, such studies are not easy to execute in
practice. In particular, the limited quantity and quality of
biopsied tumor tissues from advanced cancer patients who
are scheduled to receive chemotherapy is a problem. A
combination of full-omics data from cancer cell lines and
focused-omics analysis of tumor specimens will facilitate the
identification of predictive biomarkers that are useful in a
clinical setting.
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