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ABSTRACT

MET exon 14 skipping mutation has emerged as a new
oncogenic driver in NSCLC with available targeted thera-
pies, including Food and Drug Administration-approved
inhibitors capmatinib and tepotinib. Potential resistance
mechanisms are beginning to be described and include
several on-target and off-target mutations. Here, we report
an emergent secondary RET fusion in a patient with a pri-
mary MET exon 14 skipping mutation that progressed on
capmatinib after the initial response. Subsequently, this
patient received both a RET inhibitor (selpercatinib) fol-
lowed by another MET-targeted treatment (tepotinib)
without clinical benefit. Thereafter, cabozantinib, a multi-
kinase inhibitor with activity against RET and MET was
started with a rapid clinical and radiologic benefit.

© 2024 The Authors. Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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Introduction

Co-occurring driver mutations are found in approxi-
mately 1.5% of patients with NSCLC.! However, the
emergence of off-target secondary mutations after
treatment with tyrosine-kinase inhibitors (TKI) in pa-
tients with primary mutant NSCLC is a common resis-
tance mechanism, resulting in co-occurring driver
mutations.

MET resistance mechanisms after TKIs include on-
target (35%) and off-target (45%) mutations and un-
known mechanisms in 25% of cases. The most common

off-target secondary resistance mechanisms are acquired
KRAS and EGFR mutations.” The emergence of a RET
fusion mutation after TKI treatment has not been re-
ported in primary mutant MET exon 14 skipping muta-
tion NSCLC, although it has been described in other
driver mutation—positive lung cancers.’

Capmatinib and tepotinib are targeted therapies that
have been recently approved for MET exon 14 skipping
mutation NSCLC in the second or further lines. Similarly,
selpercatinib and pralsetinib have been approved for
RET fusion NSCLC. However, the optimal treatment of
patients with concurrent MET and RET fusion mutations
is yet to be defined in this rare subgroup.

Materials and Methods

The patient involved in this case report gave their
informed consent authorizing the use and disclosure of
their health information. The chart was reviewed for
patient details, pathological findings, and treatment de-
tails. Response to treatment was assessed using
Response Evaluation Criteria in Solid Tumors version
1.1.
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Figure 1. Visual summary of treatment timeline. AUC, area under the curve; BID, twice daily; FISH, fluorescence in situ
hybridization; IHC, immunohistochemistry; IV, intravenous; N/A, not applicable; PD-L1, programmed death-ligand 1; PO,
orally; g3 weekly, every 3 weeks; g6 weekly, every 6 weeks; RECIST, Response Evaluation Criteria in Solid Tumors; RML, right
middle lobe; SBRT, stereotactic body radiotherapy; T/L, thoracolumbar; TPS, tumor proportion score; v, version.

Case Presentation

We describe a case of a lifetime nonsmoker Asian 70-
year-old woman with no baseline comorbidities or past
medical history, diagnosed with metastatic lung adeno-
carcinoma with pleural and bone metastases. The Eastern
Cooperative Oncology Group Performance Status was 1 at
the time of diagnosis. The patient’s treatment timeline is
visually summarized in Figure 1. Molecular biomarkers on
the initial pleural fluid were negative for EGFR (Entrogen,
Los Angeles, CA), ALK (immunohistochemistry), and ROS1
(immunohistochemistry and fluorescence in situ hybridi-
zation). The programmed death-ligand 1 tumor proportion
score on this sample was 54%. The patient received
pembrolizumab as a first-line treatment; however, she
progressed after two cycles with worsening dyspnea
because of progressive malignant effusions. Carboplatin-
pemetrexed as a second-line treatment achieved an
initial partial response lasting only 4 months.

Biopsy of a right middle lobe lesion (Fig. 24) revealed a
poorly differentiated NSCLC favoring adenocarcinoma.
Molecular testing with Oncomine Comprehensive Assay
version 3 next-generation sequencing (able to detect single
nucleotide variants, small insertions and deletions, copy
number variants, and gene fusions) revealed a MET exon

14 skipping mutation. Capmatinib was started at 400 mg
orally twice daily and a partial response was documented
radiographically at 2 months. Two oligoprogressive lung
lesions were treated with stereotactic body radiotherapy at
7 months after initiation of capmatinib; however, ongoing
multifocal progression led to the discontinuation of cap-
matinib after a total of 13 months of therapy. Fourth-line
amivantamab did not confer clinical benefit and the pa-
tient had progressive disease. Biopsy of a new right middle
lobe lesion (Fig. 2B) was taken, and, using the same
Oncomine next-generation sequencing panel (Thermo-
Fisher Scientific, Waltham, MA) as the previous biopsy,
persistence of the MET exon 14 skipping mutation was
exhibited; but this time, a treatment-emergent CCDC6 exon
1-RET exon 12 fusion was also identified. Both were
detected with a read count of greater than 2000 as was the
minimum for detection with the assay. The patient was
started on gemcitabine and carboplatin combination
chemotherapy, on which she progressed after 5 cycles both
clinically (increasing bone pain) and radiographically (in-
crease in the size of a right lower lobe nodule and pleural
effusion; however, these did not meet the criteria for
measurable disease progression). Because of patient pref-
erence and the combination of clinical and radiographic
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Figure 2. (A) CT scan (lung window) July 2021 illustrating a new 25-mm RML lateral nodule on chemotherapy that was
biopsied revealing MET exon 14 skipping mutation. (B) CT scan (lung window) May 2022 illustrating a new 23 by 31 mm RML
lesion on amivantamab that was subsequently biopsied to reveal the concurrent RET fusion. CT, computed tomography; RML,

right middle lobe.

findings concerning progression, she was started on sixth-
line treatment with selpercatinib. On selpercatinib, she had
ongoing bone pain requiring close follow-up by the palli-
ative care team and palliative radiation. She developed
dyspnea and cough accompanied by radiographic evidence
of progression in the lungs. Tepotinib was chosen as
seventh-line therapy but discontinued after 2 weeks
because of poor tolerance (grade 2 nausea, grade 3
asthenia) and minimal symptomatic benefit with ongoing
dyspnea, but improved left hip pain. This improvement
may have been from tepotinib, but is confounded by
palliative radiation to her pelvis. Formal radiographic
restaging was not performed after tepotinib as she had
only been on treatment for 1 month.

Cabozantinib 40 mg oral daily was started as eighth-
line therapy 30 months after the initial cancer diagnosis.
The extent of the disease at that time continued to be
limited to the lungs, pleura, and bones. After 2 weeks of
cabozantinib, the patient experienced improved hip pain,
resolution of dyspnea, and no adverse effects. The symp-
tomatic improvement was so profound that the patient
decided to abandon a medically assisted death request she
had made 2 weeks before. A computed tomography scan
after 6 weeks revealed a partial response initially (Fig. 3)
but she progressed systemically with new liver metastases
and died 4.5 months after starting cabozantinib.

Discussion

To our knowledge, this is the first report of a RET
fusion as a potential secondary resistance mechanism
after capmatinib in a patient with MET exon 14 skipping
mutant lung cancer. Conversely, MET dysregulation has
been described as a resistance mechanism in 15% of
patients with RET fusion-positive NSCLC treated with
selective RET TKIs.* Tumor heterogeneity leading to a
subclonal event and emergent RET fusion could have led
to progressive disease on MET-targeted treatment.

After the detection of the RET fusion, the patient did
not respond to targeted therapies for either MET or RET
alone. Interestingly, cabozantinib achieved a rapid clin-
ical and radiologic response in this co-mutated patient,
albeit not durable. Cabozantinib is known to have ac-
tivity against MET, RET, vascular epithelial growth fac-
tor, KIT, AXL, and FLT3 receptors, and has an overall
response rate of 28% in RET fusion NSCLC.” It may be
that inhibition of both oncogenic pathways was needed
to achieve a response.

In the reverse molecular scenario, dual blockade also
achieved a response. In a primary RET fusion NSCLC
with an acquired MET amplification on selpercatinib, the
addition of the multikinase inhibitor crizotinib overcame
TKI resistance in four patients.” These data suggest that
patients with concurrent MET alterations and RET fu-
sions may require inhibition of both pathways.

A limitation of this study is the short exposure to
tepotinib resulting in a lack of definite evidence that the
patient’s disease would not have been controlled on this
drug. In addition, whereas dual blockade of MET and
RET pathways is one plausible explanation for the pa-
tient’s dramatic response, there are alternative hypoth-
eses. Cabozantinib has antiangiogenic properties, which
may have contributed to the dramatic response.

Conclusion

We describe a case of lung adenocarcinoma with MET
exon 14 skipping mutation and an emergent secondary
RET fusion after treatment and initial response to the
MET inhibitor capmatinib. After detection of the RET
fusion, treatment with selpercatinib and tepotinib did
not lead to a response. Interestingly, the multikinase
inhibitor cabozantinib provoked a rapid clinical and
radiologic response. This case suggests that less selective
TKIs may provide increased benefit in patients with
more than one targetable mutation in NSCLC.
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Figure 3. CT slice illustrating improvement in the right midlung lesions and left lung peripheral lesions after 6 weeks of
cabozantinib (left) compared with a similar CT slice from 2 weeks before starting (right). CT, computed tomography.
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