
targeted therapies available. It is easy to focus on the
dramatic responses seen for most patients with EGFR-
mutant or ALK-rearranged NSCLC when treated with
EGFR or ALK inhibitors. Yet these stories of success
make the failures all the more frustrating.

Two ERBB-family kinases can develop oncogenic
insertions in exon 20: EGFR and ERBB2. NSCLCs with
these mutations are more commonly seen in never-
smokers, a population we increasingly expect will gain
benefit when the right targeted therapy is given. Though
there are anecdotal reports of responses in NSCLC
with these genotypes, no targeted therapy has been
found that consistently induces the dramatic responses
we hope for, and cytotoxic chemotherapy remains the
standard treatment.

NSCLCs with EGFR or ERBB2 exon 20 insertions
are about as common in the US as mesothelioma (a rare
but well-studied disease), yet their apparent prevalence is
lower due to a lack of routine testing. Thus, the use by
Tafe and Tsongalis of a next-generation sequencing panel
is a key piece to this puzzle—such panels can identify
patients with rare genotypes, making clinical trials possi-
ble in these unique populations. In parallel, drug discov-
ery is needed to find compounds that are effective for
these genotypes. This process is underway: Yasuda and
colleagues recently determined the crystal structure of an
EGFR exon 20 insertion (1 ), the first step toward iden-

tifying a selective small molecule inhibitor. Together, we
hope that such efforts will eventually lead to clinical trials
of effective targeted therapies for these needy patients.
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Commentary

Lynette M. Sholl*

Over the last decade, multiple large prospective random-
ized trials have demonstrated significant clinical benefit
of EGFR TKIs compared to cytotoxic chemotherapy in
patients whose lung adenocarcinomas have sensitizing
EGFR mutations. Importantly, patients whose tumors
are EGFR wild type have worse outcomes when treated
with EGFR TKIs. As a result, the current guidelines rec-
ommend EGFR mutation analysis in all patients with
advanced lung adenocarcinoma. As Tafe and Tsongalis
highlight in their case study, the spectrum of EGFR muta-
tions includes a subset that activate the receptor yet predict
resistance to TKIs. Although these alterations are rare and
not currently targetable, their identification permits the on-

cologist to make an informed decision about standard ther-
apy as well as clinical trial enrollment.

In the traditional laboratory model of utilizing a single
assay to query a single gene or variant locus, these uncom-
mon exon 20 insertion variants may be overlooked. Indeed,
in a sequential testing model in which the most common
alterations in lung adenocarcinoma (including EGFR exon
19 and 21 mutations, KRAS mutations, and ALK rearrange-
ments) may be queried first, less common oncogenic alter-
ations may be omitted from testing either as a function of
their rarity or because small biopsies may be exhausted be-
fore more comprehensive analysis can be completed. Herein
lies the advantage of next generation sequencing platforms
such as the one used in this case. A well-designed, targeted
next generation sequencing panel can rapidly deliver com-
prehensive tumor mutational status, including the presence
of rare variants, on limited amounts of formalin-fixed tissue.
And although the “incidental” mutational data delivered by
this type of platform (in this case a concomitant TP53 hot-
spot mutation) may not inform current management, aber-
rations in intersecting cellular pathways will begin to better
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inform our understanding of disease behavior and response
to therapy on an individual patient basis.
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