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Abstract: Although mesenchymal—epithelial transition proto-oncogene (MET) amplification is a common resistance mechanism in
targeted therapy for lung cancer, rapid disease progression associated with this resistance mechanism in patients with epidermal growth
factor receptor (EGFR) mutation has scarcely been reported. Herein, we report a fatal case of lung adenocarcinoma that rapidly
progressed after failure of EGFR-tyrosine kinase inhibitor treatment following the emergence of MET amplification. A 62-year-old
man was diagnosed with metastatic lung adenocarcinoma containing mutations in EGFR exon L858R and RNA-binding motif 10. He
received afatinib as frontline treatment and showed a partial response; however, the right lung lesion progressed after 14 months of
treatment. Although the drug was maintained after salvage segmentectomy of the lesion, lung nodules and pleural effusion developed
shortly thereafter. Because EGFR testing using resected tissue showed only the original mutation, we switched his regimen to
pemetrexed and carboplatin. However, the disease rapidly progressed with a very large mass in the right lung and massive pleural
effusion, which led to death within 7 weeks of treatment. Next-generation sequencing was performed at the time of first progression
and second progression revealed acquired MET amplification (copy number gain 15.5 and 9.1, respectively) in addition to baseline
mutations. Although an association between MET amplification and rapidly progressive lung cancer has been predicted previously, to
the best of our knowledge, this is the first report on the potential contribution of other mutations, such as those in RNA-binding motif
10, during MET-driven rapid progression. Our report highlights the importance of more active utilization of molecular profiling for the
emergence of resistance during tyrosine kinase inhibitor use and the early identification of MET amplification and timely initiation of
MET-targeted therapy, such as MET inhibitors in combination with EGFR-TKISs, to potentially mitigate rapid disease progression and
clinical deterioration.
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Introduction

Recent advancements in targeted therapies have substantially improved the outcomes of patients with advanced non-
small cell lung cancer (NSCLC) harboring genetic driver alterations. Epidermal growth factor receptor (EGFR) is the
most common targetable driver gene, with a mutation incidence of up to 60% in Asian populations with NSCLC.'
Targeted therapies can selectively inhibit oncogenic driver mutations.” However, acquired resistance inevitably develops,
limiting long-term treatment efficacy, and primary (intrinsic) resistance hinders the clinical benefits of tyrosine kinase
inhibitors (TKIs) in some cases. Among the several resistance mechanisms, mesenchymal—epithelial transition proto-
oncogene (MET) amplification is a key mechanism in bypass pathway activation and is commonly observed in patients
receiving TKIs targeting anaplastic lymphoma kinase (4LK), c-ros oncogene 1 (ROSI), rearranged during transfection
(RET), and EGFR.? This alteration enables sustained oncogenic signaling through activation of the downstream PI3K/
AKT and MAPK pathways independent of EGFR, thereby conferring therapeutic resistance.* Beyond its role as
a common mechanism of acquired resistance, emerging evidence suggests that MET amplification may also be associated

https://doi.org/10.2147/CMAR.S559385 Cancer Management and Research 2026:18 559385 |
Received: 8 August 2025 © 2026 Kim et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are avallable at httpx / Iwww.dovepress.com/terms.php
Accepted: 21 January 2026 A 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http://creati nc/4.0/). By accessing the work

Published: 29 January 2026 you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, pmwded the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-7193-210X
http://orcid.org/0000-0002-7666-313X
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php

@ Kim et al

with aggressive clinical phenotypes, including hyperprogression and disease flare, characterized by rapid tumor growth
and abrupt clinical deterioration.>® Although MET-targeted therapies have shown promise in overcoming resistance, their
optimal use and timing remain under investigation.

Herein, we present a case of EGFR and RNA-binding motif 10 (RBM10) dual mutant NSCLC with acquired MET
amplification that led to fulminant disease progression following resistance to first-line EGFR-TKI therapy. RBM10
mutations have been reported in approximately 5—-10% of NSCLC and are more frequently observed in EGFR-mutant
tumors, particularly those harboring the L858R mutation.” Although RBM10 is not considered a primary oncogenic
driver, its loss-of-function has been associated with altered apoptotic signaling and reduced sensitivity to EGFR-tyrosine
kinase inhibitors. Although the molecular mechanisms underlying MET amplification and RBM10 loss-of-function have
been individually described, the clinical significance of their temporal co-occurrence in the setting of abrupt and fatal
disease progression has not been well characterized. We explored the underlying genomic features using serial next-
generation sequencing (NGS), and reviewed of the potential role of MET-directed therapies that may have altered the
clinical outcomes. This case highlights the importance of proactive use of molecular reassessment and timely application
of targeted strategies for the better management of rapidly progressive NSCLC.

Case Presentation

A 62-year-old man presented to our institution in March 2022 with a one-month history of progressive dyspnea. He had
no significant past medical history or regular medication use but had a smoking history of 40 pack-years. His vital signs
were stable; however, right lung sounds were markedly decreased. Chest radiography revealed massive pleural effusion
in the right hemithorax (Figure 1A). We drained the effusion using percutaneous catheter insertion, and effusion analysis
revealed a lymphocyte-dominant exudate without adenosine deaminase elevation suggesting malignant pleural effusion.
Chest computed tomographic (CT) scan revealed a large mass (8 x 10 cm) in the right middle lobe; enlargement and
conglomeration of the right hilar, interlobar, and paratracheal lymph nodes; and pleural thickening (Figure 1B).
Bronchoscopy revealed near-total obstruction due to a fungating mass at the orifice of the right bronchus intermedius.
Bronchoscopic biopsy confirmed the diagnosis of lung adenocarcinoma with a micropapillary pattern (Figure 1C).

Figure | Imaging at diagnosis. The initial chest x-ray showed a massive pleural effusion in the right hemithorax (A), and chest CT revealed a large mass in the right middle
lobe with luminal narrowing due to external compression (yellow arrowheads) (B). Bronchoscopic biopsy confirmed primary lung adenocarcinoma with a micropapillary
pattern (H&E staining, x200) (C). Positron emission tomography demonstrated a lung mass in the right lung, mediastinal lymph node metastases, and pleural seeding,
consistent with clinical stage IVA disease (D).
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Although brain magnetic resonance and bone scan were negative for metastasis, positron emission tomography (PET)
confirmed metastatic involvement of the mediastinal lymph nodes and pleura. Thus, the final clinical stage was stage IVA
(cT4N3Mla, Figure 1D) according to the criteria of the American Joint Committee on Cancer (AJCC) 8th edition. The
tumor proportion score of programmed death-ligand 1 (PD-L1) expression using SP263 clone was 5% and molecular
analysis using a peptide nucleic acid clamping-based real-time PCR (PANAMutyper™, PANAGENE, Seoul, Korea)
revealed an EGFR L858R mutation. NGS was conducted employing the IonTorrent S5 XL, alongside a control cell line
mixture (Horizon Discovery, Cambridge, UK), and a targeted gene panel, the Oncomine Comprehensive Assay Plus
(Thermo Fisher Scientific). This panel facilitates the identification of single nucleotide variants and copy number
variation from a pool of 500 unique cancer genes. For genomic data analysis and variant calling the Ion Reporter
software v5.2 was employed (Thermo Fisher Scientific). The criteria for identifying mutant alleles were as follows:
minimum depth of coverage, 500%; mutant allele frequency, >5%. Following manufacture’s guideline, gene copy number
above 6 and below 0.5 was categorized to amplification and deletion, respectively. With EGFR L858R mutation, NGS
also identified RBM10 mutations, and amplification of PDGFRA, KIT and EGFR (Table 1, primary tumor, formalin-fixed
paraffin-embedded tumor tissues). Based on these findings, afatinib 40 mg daily was initiated as first-line treatment.

The patient experienced mild diarrhea, acneiform dermatitis, and stomatitis, which did not require dose reduction;
thus, full-dose treatment was maintained. Table 2 summarizes key clinical events, treatments, molecular assessments, and

Table | Sequential Next-Generation Sequencing Results in Tumor Samples During Treatment

NGS Platform Oncomine Comprehensive Assay PLUS

Timing At the time of diagnosis First progression (14 months after Second progression (6 weeks after
afatinib therapy) pemetrexed/carboplatin therapy)

Tumor location Right middle lobe Right upper lobe Right lower lobe

Specimen type Biopsy, FFPE Excision, FFPE Biopsy, FFPE

Tumor cellularity | 40%; no necrosis 50%; <5% necrosis 10%; no necrosis

Histology Adenocarcinoma, micropapillary Adenocarcinoma, solid and Adenocarcinoma, micropapillary
micropapillary

NGS-SNV AA change | Depth VAF AA change | Depth VAF AA change | Depth VAF

EGFR L858R 1972 76.7% L858R 1977 67.6% L858R 1977 47.7%

RBMI0 E751* 1475 51.8% E751* 1998 31.8% E751* 1999 14.3%

NGS-CNV CN Value | Interpretation | Locus CN Value Interpretation | Locus CN Value Interpretation | Locus

PDGFRA 7.5 Amplification | 4ql2 12.1 Amplification | 4ql2 6 Amplification 4ql2

KIT 16.1 Amplification | 4ql2 18 Amplification | 4ql2 6.9 Amplification 4ql2

EGFR 14.7 Amplification | 7pl1.2 16.1 Amplification | 7pll1.2 7.1 Amplification 7pll.2

MET - - - 15.5 Amplification | 7q31.2 9.1 Amplification 7q31.2

FGFRI - - - 6.7 Amplification | 8pl1.23 | - - -

FGFR3 - - - 9 Amplification | 4pl6.3 - - -

STKI1 0.1 Deletion 19p13.12 | 0.2 Deletion 19p13.3 | - - -

Notes: *For genomic data analysis and variant calling the lon Reporter software v5.2 was employed. The criteria for identifying mutant alleles were as follows: minimum
depth of coverage, 500%; mutant allele frequency, >5%. Copy number value above 6 and below 0.5 was categorized to amplification and deletion, respectively.
Abbreviations: AA, amino acid; SNV, single nucleotide variant; CN, copy number; CNV, copy number variation; del, deletion; EGFR, epidermal growth factor receptor;
FFPE, formalin fixed paraffin embedded; FGFRI, fibroblast growth factor receptor |; FGFR3, fibroblast growth factor receptor 3; KIT, KIT proto-oncogene, receptor
tyrosine kinase; L858R, leucine to arginine substitution at position 858; MET, mesenchymal-epithelial transition proto-oncogene; NGS, next-generation sequencing;
PDGFRA, platelet-derived growth factor receptor alpha; RBM10, RNA binding motif protein 10; STKI I, serine/threonine kinase | I; VAF, variant allele frequency.
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Table 2 Timeline Summarizing Key Clinical Events, Treatments, Molecular Assessments, and Outcomes, lllustrating the Temporal
Association Between EGFR-TKI Exposure, Emergence of MET Amplification

Time from Diagnosis Clinical Event Treatment Molecular Findings
At diagnosis (Month 0) Initial diagnosis of stage IVA lung Afatinib initiated EGFR L858R, RBMI0 mutation;
adenocarcinoma with malignant pleural no MET amplification
effusion
Month 2 First response assessment Afatinib continued Partial response
Month 4 Best response Afatinib continued Near complete response
Month 14 Oligoprogression in right upper lobe Salvage segmentectomy; EGFR L858R only; no new
afatinib continued resistance mutations
Month 15 Systemic progression Afatinib discontinued; Tissue obtained for rebiopsy
pemetrexed + carboplatin
initiated
Month 16 Rapid disease progression Paclitaxel initiated MET amplification detected on
NGS (copy number gain)
<7 weeks after progression Fulminant respiratory failure Best supportive care High-level MET amplification

confirmed on serial tissue analysis
Month 17 Death — —

Abbreviation: RBM10, RNA binding motif protein 10.

outcomes of this case. In addition, Figure 2 summarizes serial chest radiographs, CT images, and NGS results in
chronological order according to the treatment regimen. The first response evaluation CT scan performed 2 months after
treatment initiation demonstrated a partial response, and CT performed 4 months later showed a nearly complete
response. After 14 months of afatinib treatment, follow-up CT showed sustained partial response in most lesions;

6 weeks after

2 months after 6 months after 14 months after 1 months after pemetrexed plus 2 weeks after 3 weeks after
afatinib 40mg afatinib 40mg afatinib 40mg  salvage surgery carboplatin paclitaxel paclitaxel
First-line afatinib 40mg Salvage 2L pemetrexed 3L paclitaxel Expired

segmentectomy plus carboplatin

2nd NGS; Newly developed mutations in RUL progression 3rd NGS in RLL progression

1st NGS in initial lesion

EGFR L858R EGFR L858R MET Amplification EGFR L858R
Amplification Amplification Amplification
RBM10 E751* RBM10 E751* FGFR1 Amplification RBM10 E751*
PDGFRA  Amplification PDGFRA Amplification FGFR3 Amplification PDGFRA Amplification
KIT Amplification KIT Amplification KIT Amplification
STK11 Deletion STK11 Deletion MET Amplification

Figure 2 Clinical course with subsequent treatment and NGS results after first-line Afatinib treatment. The patient showed an initial partial response but developed oligo-
progression in the right upper lobe (RUL) after 14 months of afatinib. Salvage surgery was performed for the regrowing RUL mass (red asterisk), and afatinib was maintained
as a beyond-progression strategy based on the mutation test using resected tissue. However; a new lesion in the right lower lobe developed within | month after surgery.
Rapid disease progression ensued despite second- and third-line chemotherapy. At 2 months after the switching treatment, the tumor occupied the whole right hemithorax,
and the patient ultimately died from fulminant respiratory failure. E751* indicates a nonsense mutation in which the glutamic acid at amino acid position 751 is substituted by
a stop codon. Genes shown in red (MET, FGFRI, and FGFR2) were newly amplified at first progression.
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however, the right upper lobe mass was increased in size (red asterisk, Figure 2). For this oligoprogressive disease
confined to a single pulmonary lesion with otherwise sustained systemic disease control under EGFR-TKI therapy,
salvage segmentectomy was performed, and pathology confirmed lung adenocarcinoma. Persistent EGFR L858R
positivity and no acquired mutations, such as EGFR T790M, were evident in real-time PCR. According to treatment
guidelines, afatinib was continued as a beyond-progression strategy.

One month later, a new lesion developed in the right lower lobe, indicating systemic progression; afatinib was
discontinued, and second-line therapy with pemetrexed plus carboplatin was initiated. However, a follow-up CT scan
after 2 cycles of chemotherapy revealed rapid progression of the right lower lobe mass with the development of pleural
effusion. The right lower lobe lesion was rebiopsied for molecular reassessment, showing the same histology with EGFR
L858R mutation. Third-line therapy with paclitaxel was initiated with NGS profiling of the rebiopsied tissue obtained
from right lower lobe. Two weeks after initiating third-line treatment, the patient presented to the emergency department
with worsening dyspnea. Imaging revealed further enlargement of the right lung mass, and the patient complained of
respiratory distress, with a respiratory rate of 35 breaths per minute and persistent hypoxemia. Follow-up CT and PET
scans taken 1 week later demonstrated a hypermetabolic mass occupying the entire right lung, and hypoxemia worsened
despite oxygen supplementation via high-flow nasal cannula with 100% FiO,. Despite transfer to the intensive care unit
and mechanical ventilation, the patient developed hypotension and died on day 3 of admission. The NGS profile, which
became available after his death, revealed the emergence of MET amplification (copy number gain 9.1) in addition to
previously detected mutations (Table 1, second progression). To determine possible changes in molecular profiles during
the clinical course, we performed postmortem NGS using right upper lobe lobectomy specimens. The results confirmed
the presence of MET amplification (copy number gain 15.5) along with preexisting genetic alterations (Table 1, first
progression), suggesting that the exceptionally aggressive disease progression observed in this patient was driven by
MET amplification.

Discussion

To the best of our knowledge, this is among the first reports to highlight fatal hyperprogressive disease associated with
acquired MET amplification in an EGFR-mutant lung adenocarcinoma harboring an RBM10 co-mutation. The MET
proto-oncogene encodes a receptor tyrosine kinase known as the hepatocyte growth factor (HGF) receptor. Together with
its ligand, HGF, the HGF/MET axis plays a crucial role in regulating cell survival, proliferation, motility, and migration.
Aberrant MET signaling is implicated in multiple cancers through various mechanisms, such as MET-activating muta-
tions, HGF overexpression, MET amplification or copy number gain, and MET fusion.® MET amplification occurs in
1-6% of NSCLC cases and is considered a negative prognostic factor.” Among the acquired resistance mechanisms to
EGFR-TKIs, MET amplification ranks second in frequency following the T790M resistance mutation, and the frequency
of secondary MET amplification is 5-15% among those previously treated with EGFR-TKIs.>** MET amplification has
also been identified as a common resistance mechanism in patients with other actionable genomic alterations, including
ALK, RET, and ROS! fusions and kirsten rat sarcoma viral oncogene homolog (KRAS) G12C mutation.* However, its role
in rapid disease flares and fulminant progression was only suggested recently. In our case, the patient exhibited
catastrophic clinical deterioration following the emergence of MET amplification after afatinib failure, with death
occurring within two months of treatment change, despite standard second- and third-line chemotherapy. Although the
confirmation of MET amplification using fluorescence in situ hybridization or immunohistochemistry could not be
performed due to limited tissue availability and the rapid clinical deterioration of the patient, this unusually aggressive
clinical course indicates that MET amplification not only confers therapeutic resistance but also drives tumor
hyperproliferation.

A similar phenomenon was described in previous case reports and cohort studies. Reported cases on MET amplifica-
tion-related rapid progression or disease flares is summarized in Table 3. Peng et al reported a case of lung adenocarci-
noma with high PD-L1 expression and no driver genetic alterations which showed hyperprogressive disease.® They
performed whole-exome sequencing using primary tumors and found that the tumor was MET-amplified. The patient
showed a partial response to subsequent treatment with crizotinib, a MET inhibitor, suggesting that MET amplification
contributes to hyperprogressive disease and primary resistance. Additionally, Long et al reported a case of ALK-positive
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Table 3 Summary of Reported Cases of Rapid Progression or Disease Flare Associated with MET Amplification in Non-Small Cell Lung Cancer

Author (Year) Sex/ | Histology | Genomic Co- Frontline Type of MET Survival After Clinical Course
Age Alterations Treatment/ Amplification Emergence of MET
Duration
Peng et al (2020)° M/ ADC BRAF, Pembrolizumab | Acquired NR Despite high PD-L| expression, rapid brain and lung-to-
65 TP53 plus paclitaxel lung metastases developed during frontline treatment.
liposome/ 1.5 Crizotinib induced a response lasting 5 months.
months
Long et al (202I)5 M/ ADC TP53, SETD2, MLHI, Alectinib/3.5 Acquired 7 months Rapid progression of liver metastasis, whereas other
39 FBXW7, POLD | months lesions showed a partial response to alectinib. Crizotinib
induced a response lasting 2 months.
Wang et al (2025)'° F/44 | ADC EGFR 19del, CDKN2A Gefitinib/8 Acquired 8 months Despite treatment with osimertinib for the acquired
months T790M mutation, rapid progression of the primary
tumor and metastatic lymph nodes was observed.
Savolitinib plus osimertinib induced a response lasting 7
months.
Present case (2025) M/ ADC EGFR L858R, Afatinib/ 14 Acquired 3 months Rapid progression of the primary lung mass eventually
62 RBMI0 months occupied the entire right hemithorax, despite a switch

to chemotherapy. The patient died of respiratory failure

two months after initiating chemotherapy.

Abbreviations: ADC, adenocarcinoma; PD-LI, programmed death-ligand |; NR, not reported; EGFR, epidermal growth factor receptor; TKI, tyrosine kinase inhibitor; BRAF, B-Raf proto-oncogene; TP53, tumor protein p53; SETD2,

SET domain containing 2; MLHI, mutL homolog I; FBXW?7, F-box and WD repeat domain containing 7; POLDI, DNA polymerase delta |; CDKN2A, cyclin-dependent kinase inhibitor 2A; RBMI0, RNA binding motif protein 10.
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lung adenocarcinoma with rapid progression to liver metastasis, whereas other lesions showed a partial response to
alectinib.” Targeted NGS using both plasma circulating tumor DNA (ctDNA) and liver metastasis revealed newly
emerged MET amplification, in addition to baseline EML4-ALK fusion. Despite subsequent co-treatment with ALK and
MET inhibitors, the disease rapidly progressed, and the patient died from respiratory failure.” Very recently, Wang et al
reported a case of lung adenocarcinoma which was progressed after 8-months treatment with first-line gefitinib and
refractory to the osimertinib treatment despite the detection of acquired T790M mutation. NSG revealed that the tumor
acquired MET amplification, and partial response was achieved after savolitinib and osimertinib combination.'® In
a cohort study, Han et al investigated the underlying genomic characteristics of hyperprogressive disease in 117 patients
with lung cancer who were treated with immune checkpoint blockade and identified MET amplification as the causative
genomic alteration.'!

The underlying mechanism by which MET amplification leads to EGFR-TKI resistance may be associated with
phosphorylation of ErbB3 (HER3), which functions as a key activator of the PI3K/AKT and MEK/MAPK pathways and
provides bypass signaling in the presence of EGFR-TKIs.* Yarden et al reported that the combination of an anti-HER3
antibody with cetuximab and osimertinib markedly reduced HER3 and MET expression.'? In addition to its role as
a resistance mechanism, MET-mediated bypass signaling not only maintains survival but also may create a synergistic
proliferative signal when EGFR activity is blocked, potentially accelerating tumor growth.'? Indeed, a study of
a preclinical model showed that MET overexpression increases tumor invasiveness, angiogenesis, and metastatic
potential.®

It should be noted that additional copy number gains involving genes such as KIT and PDGFRA were also identified
in the NGS using primary mass (Table 1), reflecting a broader chromosomal amplification event. However, unlike MET,
these alterations have not been established as oncogenic drivers or mediators of aggressive clinical behavior in NSCLC,
and are generally considered passenger events.'* We therefore interpret MET amplification as the dominant driver of the
observed hyperaggressive disease course, while recognizing that the contribution of co-amplified genes cannot be entirely
excluded and warrants further investigation.

Notably, our patient harbored an RBM 10 mutation identified in initial NGS analysis, whereas MET amplification was
observed during afatinib treatment. RBM10, a member of the RBM gene family, is involved in pre-mRNA splicing and
posttranscriptional regulation.'> Previous studies showed that RBM10 overexpression inhibits the malignant behavior of
lung adenocarcinoma, including cell viability and cell cycle progression, suggesting that this protein acts as a tumor
suppressor.'® In an in vitro study, Jung et al demonstrated that RBM10 induces apoptosis and inhibits the growth of
cancer cells, in part by blocking the MDM2-p53 feedback loop and consequently activating the p53 pathway.'”

The clinical relevance of RBM10 in this context lies not in its role as a primary oncogenic driver, but in its reported
function as a context-dependent modifier in EGFR-mutant NSCLC, where RBM10 loss-of-function has been associated
with attenuated apoptotic responses to EGFR-TKIs and reduced therapeutic sensitivity. Increasing evidence has identified
a critical role for RBM10 in EGFR-mutant NSCLC. Foggetti et al investigated the effects of inactivating 10 putative
tumor suppressor genes in EGFR-mutant lung cancer. They found that RBM10 inactivation strongly promoted tumor
growth in a mouse model of EGFR-driven Trp53-deficient lung adenocarcinoma.'® The incidence of RBM10 truncating
mutations was 8% among EGFR-mutant lung adenocarcinomas,”'® which is more frequently observed in the EGFR
L858R subtype than in tumors harboring EGFR exon 19 deletions (15% vs 3%, p < 0.01).” Frequent RBM10 mutations
can partly explain the limited therapeutic response in patients with L858R mutation. Nanjo et al reported that RBM10
mutation attenuated the apoptotic response to EGFR-TKIs, resulting in decreased sensitivity to these agents without
modulating the oncoprotein target itself-namely, mutant EGFR.” They showed that RBM10 deficiency altered Bel-x
splicing to increase the relative abundance of its anti-apoptotic isoform, Bcl-xL, to limit apoptosis upon EGFR-TKI
treatment.

The RBM10 mutation in the present case (p.E751*) was a nonsense mutation resulting in loss-of-function of RBM10.
Interestingly, the tumor initially responded to frontline TKI treatment and the response was maintained for 14 months,
although the duration of response was slightly shorter than that in previous studies of frontline afatinib (median 16—18
months of treatment).?’' This treatment response was in accordance with an aforementioned study that reported that the
RBM10 mutation induced an attenuated apoptotic response to EGFR-TKIs rather than being associated with primary
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resistance.” Although RBM10 loss-of-function may have attenuated apoptotic responses and potentially facilitated
aggressive tumor behavior, its direct causal contribution to the fatal outcome cannot be established from a single case,
and should be interpreted as a modifying co-alteration rather than a primary oncogenic driver.

The novelty of this case lies not in the identification of new molecular mechanisms, but in the clinical observation of
rapidly fatal progression coinciding with the temporal emergence of MET amplification in a tumor harboring an RBM10
co-mutation, underscoring the need for heightened clinical vigilance and further investigation. In addition, serial NGS
showing declining RBM10 variant allele frequency (51.8%—14.3%) alongside emerging MET amplification may
provide novel genomic insights. To date, there are no data on the possible interactions between RBMI10 and MET
amplification. Whether the aggressive and fatal clinical behavior observed in our case was attributable to MET
amplification or the interplay of the two genetic alterations is uncertain. However, there are two possible scenarios.
First, although there is no direct evidence that RBM 0 mutations induce MET amplification, RBM10 loss-of-function may
contribute to a permissive cellular environment where such amplification is more likely to occur. Second, the unchecked
tumor growth caused by MET amplification may be accelerated by attenuated apoptosis induced by RBMI0. Further
studies are needed to determine whether RBM1() mutations act synergistically with MET amplification or independently
contribute to fulminant progression.

MET-targeted therapy is a feasible option, with a scientific rationale for MET-associated acquired resistance during
TKI treatment. Particularly, recent data support the idea that dual EGFR/MET inhibition is effective against MET-driven
resistance in EGFR-mutant NSCLC.?*?* A phase Ib/II study of combinational treatment with capmatinib and gefitinib
demonstrated a high objective response rate (47%) in the subgroup population with a high degree of MET amplification
(copy number gain >6).>* Similarly, in the TATTON phase Ib trial, the osimertinib and savolitinib combination achieved
an objective response rate of 33—67% in the dose-escalation cohorts (Part B) and 62% in the expansion cohort (Part D),
with median progression-free survival times of 5.5-11.1 and 9.0 months, respectively. Notably, patients with high MET
amplification (copy number >10) derived greater benefit, supporting the clinical application of MET-targeted therapy to
overcome TKI- resistance.”? Very recently, the Phase II trial (INSIGHT 2) of tepotinib plus osimertinib demonstrated
a high objective response rate (50%) and durable response (8.5 months) in EGFR-mutant patients who progressed on
first-line osimertinib and had MET amplification as a resistance mechanism.>* Current international guidelines recom-
mend MET-targeted therapies, including capmatinib, tepotinib, and crizotinib, for high-level MET amplification.?®
Although we performed NGS using rebiopsy tissue at the time of the second progression, the results were not obtained
until clinical deterioration. Thus, unfortunately, the patient could not be treated with MET-targeted therapy that may have
improved clinical outcomes. We should mention that delayed turnaround of tissue-based NGS may have adversely
affected the clinical outcome in this patient. In routine practice, comprehensive tissue NGS often requires approximately
2-3 weeks for result reporting. In the present case, the patient experienced fulminant clinical deterioration and died while
awaiting NGS results, and actionable molecular information, including MET amplification, became available only after
death. These findings underscore the importance of minimizing delays in molecular profiling in cases of abrupt
progression. ctDNA-based liquid NGS offers a practical approach to shorten diagnostic latency and provide real-time
molecular information. Early and proactive use of blood-based liquid biopsy should therefore be considered in rapidly
progressive disease, where timely identification of resistance mechanisms and early targeted therapy based on the NGS
results may directly influence clinical outcomes.

In summary, this case highlights the potential for MET amplification to drive not only resistance to EGFR-TKIs, but
also rapid clinical deterioration in patients with NSCLC. The temporal emergence of MET amplification and an
aggressive disease course suggests that this alteration acts as a potent oncogenic driver in select cases. Furthermore, co-
mutations such as RBM10 may represent potential biological modifiers; however, this case does not provide direct
evidence that they contributed to tumor progression, and further mechanistic studies are required. Early identification of
MET amplification may allow timely initiation of MET-targeted strategies, including combination therapies such as
tepotinib plus osimertinib, which have shown clinical efficacy in this setting. In cases of abrupt or hyperaggressive
disease progression, the timeline of molecular testing is particularly critical for clinical decision-making. In this case,
reliance on tissue-based NGS resulted in a delay between disease progression and availability of molecular results. Had
plasma-based ctDNA analysis been performed, molecular alterations such as MET amplification might have been
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identified more rapidly, potentially allowing earlier consideration of targeted therapeutic options. Future studies using

preclinical models, such as EGFR-mutant NSCLC cell lines or patient-derived xenografts with RBM10 loss-of-function

and MET amplification, may help clarify whether RBM10 modulates MET-driven signaling, apoptotic resistance, or the

aggressive clinical phenotypes observed in select cases.
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