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Introduction
ALK gene rearrangement in NSCLC results from

fusion with another partner gene, mainly EML4 gene,
and is observed in less than 5% of adenocarcinoma tu-
mors. Patients usually manifest a response to ALK
tyrosine kinase inhibitors. Unfortunately, acquired
resistance ineluctably occurs and has been associated
with the emergence of secondary mutations.1 Here, we
report the identification of an ALK resistance mutation in
a patient with ALK tyrosine kinase inhibitor–naive mul-
timetastatic NSCLC.

Case Presentation
A 49-year-old man with a smoking history presented

with a visual loss. Brain computed tomography scan
result revealed a single occipital secondary lesion. Chest
computed tomography scan result revealed a right lung
mass.

The biopsy result of the lung mass revealed a
bronchial mucosa with massive infiltration by poorly
differentiated adenocarcinoma (Fig. 1). Immunohisto-
chemistry test result revealed a diffuse positivity of the
tumor cells for the antibody thyroid transcription factor-
1, confirming its primary pulmonary origin. The ALK
protein was not expressed by immunohistochemistry,
and no EML4–ALK gene rearrangement was found by
fluorescence in situ hybridization (Fig. 2). Several met-
astatic lesions were identified, such as hepatic, skeletal,
cerebral, muscular, and other sites.

Next-generation sequencing (NGS) revealed ALK
pathogenic variant c.3806G>C;p(Gly1269Ala) in the
following three different sites: lung biopsy specimen,
muscular biopsy specimen of a secondary nodule
with about 8% of allelic frequency (Fig. 3), and blood
circulating tumor DNA. The somatic nature of this
mutation was confirmed using nontumoral tissue.
c.469G>T;p.(Val157Phe) TP53 mutation was also iden-
tified in both the circulating tumor DNA and bronchial
biopsy specimen. The patient did not receive ALK tyro-
sine kinase inhibitor (TKI) given the absence of rear-
rangement as per treatment guidelines. He received
platinum-based chemotherapy and immunotherapy as
second line. He died after 4 months.
Discussion
ALK–rearranged NSCLCs are driven by a constitu-

tively active fusion protein that confers marked sensi-
tivity to ALK TKIs. Gly1269Ala is one of secondary
resistance mutations previously described in tumor
specimens collected after previous exposure to TKI
therapy.1

This point mutation located in ALK tyrosine kinase
domain coding sequence is positioned in direct contact
with crizotinib, a first-generation ALK inhibitor mole-
cule. The mutation of glycine to the larger alanine may
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Figure 2. Fluorescence in situ hybridization (Vysis ALK break
apart probe) result revealing normal (fused) ALK signals.

Figure 1. Hematoxylin and eosin section (�400) of poorly
differentiated carcinoma of the bronchial mucosa.

2 Trabelsi-Grati et al JTO Clinical and Research Reports Vol. 1 No. 3
block crizotinib binding directly without affecting the
adenosine triphosphate binding site or destabilizing the
protein structure.2

Gly1269Ala mutation is described as a resistance mu-
tation after progression on crizotinib therapy in NSCLC,
epithelioid inflammatory myofibroblastic sarcoma,3 and
ALK–positive anaplastic large cell lymphoma.4

The tumor of this patient was aggressive and multi-
site metastatic at diagnosis. This uncommon clinical
presentation in NSCLC may be linked to the presence of
Gly1269Ala mutation.

The allelic frequencies of less than 10% in three
different sites suggest the presence of aggressive somatic-
Figure 3. Binary alignment mapping data (.bam) revealing ne
site c.3806G>C/p.(Gly1269Ala) (8%; 3240X) mutation in ALK ge
mutated subclones, detected thanks to the upfront NGS
analysis. To highlight unusual mutations and to better
characterize primary and acquired resistance mutations,
NGS analysis in naive tumors is essential. To our knowl-
edge, this is the first report of a classical secondary resis-
tance mutation in an ALK TKI–naive NSCLC.
Conclusions
ALK secondary resistance mutations can be present

in naive tumors and may be associated with aggressive
presentation. Baseline NGS screening is very important
to identify uncommon mutations and improve first-line
targeted therapeutic strategies.
xt-generation sequencing results from secondary metastatic
ne.
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