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ABSTRACT	 Alterations in the mesenchymal-epithelial transition factor (MET) gene are critical drivers of non-small cell lung cancer (NSCLC). 
In recent years advances in precision therapies targeting MET alterations have significantly expanded treatment options for NSCLC 
patients. These alterations include MET exon 14 skipping mutations (MET exon 14 skipping), MET gene amplifications, MET point 
mutations (primarily kinase domain mutations), and MET protein overexpression. Accurate identification of these alterations and 
appropriate selection of patient populations and targeted therapies are essential for improving clinical outcomes. The East China 
Lung Cancer Group, Youth Committee (ECLUNG YOUNG, Yangtze River Delta Lung Cancer Cooperation Group) has synthesized 
insights from China’s innovative drug development landscape and clinical practice to formulate an expert consensus on the diagnosis 
and treatment of NSCLC patients with MET alterations. This consensus addresses key areas, such as optimal testing timing, testing 
methods, testing strategies, quality control measures, and treatment approaches. By offering standardized recommendations, this 
guidance aims to streamline diagnostic and therapeutic processes and enhance clinical decision-making for NSCLC with MET 
alterations.

KEYWORDS	 Mesenchymal-epithelial transition factor; MET exon 14 skipping mutation; MET amplification; non-small cell lung cancer; 
precision medicine; targeted therapy; tyrosine kinase

Introduction

Lung cancer remains one of the most prevalent malignan-
cies in China and worldwide. Lung cancer has the highest 
incidence and mortality rates among all malignant tumors 
in China1,2. Non-small cell lung cancer (NSCLC) accounts 
for approximately 85% of all lung cancer cases and has an 
overall 5-year survival rate < 20%. In recent years, advances 
in understanding the molecular pathways driving cancer, 
especially the identification of tumor driver genes, have rev-
olutionized the treatment paradigm for NSCLC. Research 

into new targets, mechanisms, and treatment strategies has 
made steady progress, offering increasingly personalized 
therapeutic options for patients. Among these advances, the 
mesenchymal-epithelial transition (MET) gene has emerged 
as a key tumor driver in NSCLC and garnered significant 
attention. Targeted therapies against MET alterations, such 
as approved medications (savolitinib and bozitinib) and med-
ications in clinical trials (ensartinib), have been developed. 
Notably, all these MET inhibitors were independently devel-
oped in China with the research and clinical data demon-
strating the growing impact of Chinese innovative drugs on 
domestic and international stages.

MET alterations and the pathogenic 
mechanisms

The MET gene, a proto-oncogene located on chromo-
some 7q21-31, is also known as c-MET, RCCP2, HGFR, and 
DFNB97. Spanning approximately 125 kb, the MET gene 
contains 21 exons and 20 introns. The MET gene encodes 
the MET protein, a receptor tyrosine kinase (RTK), which 
interacts with its natural ligand, hepatocyte growth factor 
(HGF). Upon HGF binding, MET dimerizes and undergoes 
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tyrosine phosphorylation, activating downstream signaling 
pathways, such as PI3K-AKT, MAPK, PI3K-AKT, JAK-STAT, 
and Wnt/β-catenin. These pathways drive cellular prolifera-
tion, growth, migration, invasion, and angiogenesis, making 
the MET pathway pivotal in normal tissue development and 
tumor progression3-5.

MET alterations include gene fusions (e.g., exon 14 skip-
ping mutations), amplification, point mutations (primarily in 
the kinase domain), and MET protein overexpression. These 
alterations abnormally activate the MET signaling pathway, 
promoting tumor initiation and progression3,4,6.

Additionally, the interaction between MET protein with 
other RTK signaling pathways contributes to resistance against 
various targeted therapies, including those targeting EGFR, 
VEGFR, ALK, ROS1, and RET.

MET fusions (including exon 14 skipping 
mutations) and pathogenic mechanisms

MET exon 14 skipping mutations, also known as MET-MET 
fusions, represent a distinct subtype of MET fusions. These 
mutations occur primarily in the branch site (a single nucle-
otide), the poly-pyrimidine tract (16 nucleotides), the splice 
acceptor site (2 nucleotides upstream), and the splice donor 
site (2 nucleotides downstream)7.

During transcription, MET exon 14 skipping mutations 
affect conserved sequences at RNA splice donor or acceptor 
sites, resulting in improper splicing of exon 14. Consequently, 
the MET protein loses its juxtamembrane domain or exhib-
its alterations, such as deletions of the Y1003 amino acid site, 
which impairs ubiquitination, leading to increased protein sta-
bility, reduced degradation, and persistent activation of down-
stream signaling pathways8. These effects collectively promote 
tumor development9.

Public data have shown that MET exon 14 skipping muta-
tions are the most prevalent MET gene alterations among the 
Chinese lung cancer population (Figure 1)10.

In the absence of MET inhibitors, these mutations are asso-
ciated with high tumor aggressiveness, resistance to anticancer 
therapy, and a poor prognosis11,12.

Table S1 shows the locations of MET exon 14 skipping 
mutations. In addition to MET exon 14 skipping mutations, 
numerous other MET fusion types exist, although the inci-
dence is relatively low with novel MET fusions occurring in 
0.26%–0.29% of patients13,14. Secondary resistant MET fusions, 
emerging after treatment with tyrosine kinase inhibitors 
(TKIs), can constitute up to 5% of the MET alterations, which 
includes amplifications, mutations, and fusions15. Several MET 
fusion partner genes have been identified in NSCLC16, includ-
ing KIF5B, STARD3NL, HLA-DRB1, UBE2H17, SLC1A2, 
PTPRZ1, EPHB4, THAP5, TNPO3, and DST, often co-oc-
curring with TP53 mutations14. Notably, MET fusion proteins 
retaining an intact kinase domain (excluding MET exon 14) 
are more prevalent with 85.7% (6/7) of such patients respond-
ing effectively to MET TKIs14.

In 2017 Davies et al.18 reported the first case involving the 
identification and treatment of a MET fusion in NSCLC. Using 
AMP-based next-generation sequencing (NGS) for fusion 
gene detection, Davies et al.18 identified the HLA-DRB1-MET 
fusion, which had not been previously described. The patient 
demonstrated a significant response to crizotinib, a small mol-
ecule tyrosine kinase inhibitor targeting HGFR activity. This 
case highlighted the role of MET fusion genes as oncogenic 
drivers.

In November 2017 Cho et al.19 reported the first case of a 
MET fusion-positive lung adenocarcinoma. Targeted NGS of 
the patient’s specimen revealed a KIF5B-MET fusion gene. 
Treatment with the MET inhibitor crizotinib resulted in a 
significant and sustained anti-tumor response, indicating the 
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Figure 1  Frequency and location of MET hotspots in NSCLC. Schematic diagram of MET mutation hotspots and locations of lung cancer in 
Chinese population10. SEMA, semaphorin; PSI, plexin-semaphorin-integrin domain; IPT, immunoglobulin-plexins-transcription domain; TK, 
tyrosine kinase domain.
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oncogenic potential of the KIF5B-MET fusion gene in lung 
adenocarcinoma.

In March 2018 Plenker et al.20 published a study highlight-
ing the clinical implications of MET structural alterations. 
Using hybrid-capture-based NGS Plenker et  al.20 analyzed 
specimens from two lung adenocarcinoma patients who tested 
negative for common lung cancer driver mutations. Two MET 
fusion transcripts were identified: the previously documented 
KIF5B-MET fusion; and a novel STARD3NL-MET fusion. The 
clinical response to crizotinib was assessed in both patients 
and a partial response was observed. Further functional stud-
ies in cellular models confirmed that crizotinib effectively 
inhibited MET, ALK among other kinases. These findings 
underscore the oncogenic role of MET structural alterations 
and the potential of MET structural alterations as actionable 
drug targets in lung cancer.

Wang et al.21 presented epidemiologic data on MET fusion 
genes in NSCLC among the Chinese population at the 2018 
ASCO Annual Meeting. Among 2410 NSCLC specimens 
analyzed, a novel MET-ATXN7L1 fusion was identified in 
1 patient (0.04%) with lung adenocarcinoma. This patient 
exhibited a partial response to crizotinib16,21.

In 2018 Zhu et  al.17 reported the first case of a lung ade-
nocarcinoma patient harboring a MET-UBE2H fusion in the 
Journal of Thoracic Oncology. This MET-UBE2H fusion was 
identified as a resistance mechanism to EGFR TKIs. The 
patient demonstrated a significant and sustained anti-tumor 
response to crizotinib and achieved a prolonged partial remis-
sion. The MET-UBE2H fusion is considered a novel rearrange-
ment that confers resistance to EGFR TKIs17.

Various MET fusion genes have been identified, including 
SLC1A2-MET, PTPRZ1-MET, KIF5B-MET, HLA-DRB1-MET, 
SPECC1L-MET, CAPZA2-MET, CD47-MET, TES-MET, CAV1-
MET, ITGA9-MET, TFEC-MET, CTTNBP2-MET, ANK1-MET, 
SPECC1L-MET, CAV1-MET, and STARD3NL-MET (Table S2).

MET point mutations and the pathogenic 
mechanisms

MET point mutations occur in various regions of the gene, 
including the SEMA domain responsible for ligand bind-
ing, the juxtamembrane domain, and the kinase domain. In 
NSCLC clinically relevant MET mutations are predominantly 
concentrated in the kinase domain.

The known MET secondary mutation sites include V1003F, 
H1094Y, D1228A, D1228E, D1228G, D1228H, D1228N, 

D1228Y, D1228V, Y1230C, Y1230D, Y1230S, Y1230H, 
Y1230N, D1231Y, G1163R, G1090S, V1092L, V10921, L1195V, 
D1246N, and Y1248H, among others22 (Table S3).

Some kinase domain mutations, such as D1228N, M1250T, 
and H1094Y/L, exhibit resistance to type I MET inhibi-
tors (e.g., crizotinib) and have limited preclinical sensitivity 
data for type II MET inhibitors, such as cabozantinib and 
volitinib23. These mutations often contribute to acquired 
resistance. For example, Y1230C/H and D1228H/N, which are 
located in MET exon 14, mediate resistance following crizo-
tinib therapy24-28. In addition, the D1246H mutation has been 
detected in plasma from an NSCLC patient with MET amplifi-
cation who experienced disease progression after combination 
with EGFR-TKI/MET inhibitor therapy29.

Point mutations in the SEMA domain (L229F, N375S, 
E168D, S323G) and juxtamembrane domain (R988C, R988C 
+ T1010I, S1058P) have also been identified30. While the 
SEMA domain mutations have demonstrated oncogenic 
potential in cancers of unknown primary origin and renal can-
cer, their biological significance in lung cancer remains poorly 
understood31,32.

MET amplification and its pathogenic 
mechanisms

MET gene amplification, which is characterized by an increase 
in the gene copy number (GCN), occurs in two forms (focal 
amplification and polysomy). Focal amplification involves 
an increase in the copy number of the MET gene or adjacent 
regions without a significant change in the copy number of 
other genes located on the same chromosome. Polysomy refers 
to the duplication of an entire chromosome, resulting in mul-
tiple copies of chromosome 7 within the cell. Both forms can 
lead to upregulation of MET mRNA levels and increased MET 
protein expression, which enhance activation of MET-related 
signaling pathways11. Amplification increases the number 
of MET receptors on the cell surface, leading to constitutive 
kinase activation33,34.

MET gene amplification is associated with a higher his-
tologic grade, advanced clinical stages, and poor prognosis. 
MET gene amplification can be classified into two types (pri-
mary and secondary amplifications).

Primary amplification occurs as a primary tumor driver 
gene alteration and is observed in 1%–5% of lung adenocarci-
noma cases11,33. Low-level MET amplification often co-exists 
with other driver gene abnormalities (approximately 50%), 
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while high-level amplification typically occurs without other 
driver mutations. Targeted drug efficacy rates vary signifi-
cantly, with 0% for low-level amplification or low MET protein 
expression and up to 67% for high-level amplification or high 
protein expression35.

Having at least five copies of the MET gene renders tumor 
cells dependent on the signaling pathway36. In cases of high 
MET copy numbers, amplification serves as the primary onco-
genic driver. Conversely, medium or low MET amplification 
levels are often accompanied by mutations in other oncogenic 
drivers, such as EGFR, RET, or BRAF37. These findings pro-
vide a theoretical basis for targeted therapy in patients with 
high-level MET amplification. Such patients demonstrate a 
better response to MET inhibitors, resulting in a higher tumor 
response rate11.

Secondary MET amplification occurs after targeted ther-
apy in NSCLC patients with other driver gene mutations, 
such as EGFR or ALK. When the EGFR or ALK signaling 
pathway is inhibited by an EGFR- or ALK-TKI, secondary 
MET amplification activates alternative signaling pathways, 
bypassing the inhibited pathway and triggering down-
stream activation. This mechanism contributes to resistance 
to TKIs. After an average of 9 months of treatment with 
first-, second-, or third-generation EGFR-TKIs, 15%–20% 
of patients develop MET amplification33,38. Similarly, MET 
amplification has been reported in ALK-rearranged NSCLC 
patients undergoing ALK-TKI treatment39. The INSIGHT 2 
study, which was led by Wu40, demonstrated that combining 
a highly selective MET inhibitor (tepotinib) with osimertinib 
is effective and safe for NSCLC patients with EGFR muta-
tions and secondary MET amplification who have developed 
resistance to targeted therapy. This oral targeted therapy reg-
imen has the potential to replace chemotherapy and warrants 
further investigation.

Currently, limited research exists on the differences in 
response to MET-TKI treatment between primary and sec-
ondary MET amplification. A retrospective clinical trial sug-
gested that MET-TKIs are more effective in treating primary 
MET amplification compared to secondary amplification41. 
This finding contrasts with the previous understanding and 
may be explained by primary MET amplification function-
ing as an independent driver mutation. However, due to the 
small sample size and the lack of prospective study evidence, 
the clinical significance of this observation in guiding clinical 
treatment decisions requires further validation through larger 
and more reobust clinical studies.

MET-kinase domain duplication (KDD)

KDD refers to the duplication of the gene segment encoding a 
protein kinase domain, which results in a protein with multi-
ple kinase domains from a single gene. KDDs have been iden-
tified in tumor types that potentially contribute to acquired 
resistance and show sensitivity to matched targeted therapies.

In a large-scale clinical sequencing study by Gay et  al.42, 
114,200 patients with advanced tumors underwent CGP to 
test 184–406 tumor-related genes. Among these patients, 598 
(0.62%) exhibited KDD with MET-KDD accounting for 3.18% 
(19/598). In 2019 the AACR reported the first data on MET-
KDD in the Chinese lung cancer population; the incidence of 
MET-KDD was 0.09% (6/6837)43.

Plenker et  al.20 reported a case of MET-KDD in a 
60-year-old male diagnosed with ALK fusion-positive lung 
adenocarcinoma. After chemotherapy led to stable disease, 
treatment with ceritinib resulted in a partial response last-
ing 3 months before progression occurred. Subsequent NGS 
revealed a newly acquired MET-KDD, while the ALK fusion 
persisted. Treatment with crizotinib resulted in another par-
tial response, which was sustained for 3 months.

MET overexpression and the pathogenic 
mechanisms

MET overexpression results from various MET gene alter-
ations, such as MET amplification and exon 14 skipping 
mutations. These changes lead to overproduction or impaired 
degradation of the c-MET protein, leading to sustained abnor-
mal activation of downstream pathways, such as HGF/MET. 
This process promotes increased cell proliferation, invasion, 
inhibition of apoptosis, and angiogenesis, driving tumor 
growth and metastasis.

It has been reported that MET protein overexpression 
occurs in 13.7%–63.7% of NSCLC cases44-46. Among EGFR-
mutant advanced NSCLC patients treated with EGFR-TKIs, 
the incidence ranges from 30.4%–37.0%45.

MET protein overexpression has been incorporated into the 
inclusion criteria for several clinical trials of MET inhibitors, 
such as INSIGHT, TATTON, and SAVANNAH, due to its sig-
nificance as a biomarker47-49.

The correlation between MET protein overexpression and 
other MET alterations is low between MET protein expres-
sion, as measured by IHC staining, and exon 14 skipping 
mutations50-52.
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The relationship between MET overexpression and MET 
amplification remains an area of active investigation. Data 
from the TATTON study revealed that 80% of patients who 
developed MET protein overexpression (≥ 50% of tumor cells 
with a 3+ score) after acquiring resistance to EGFR-TKIs also 
exhibited MET gene amplification (MET GCN ≥ 5 or MET/
CEP7 > 2)53. In contrast, a study of 181 lung adenocarcinoma 
patients who had not received targeted therapy showed that 
only 1% of patients with MET protein overexpression (IHC 
score ≥ 200) had MET gene amplification50. Patients without 
MET amplification may still have MET overexpression and 
could potentially benefit combining EGFR TKIs and MET 
inhibitors based on clinical studies47,49.

MET alteration testing methods

Various molecular analysis methods are available for detect-
ing MET abnormalities in NSCLC, including immunohisto-
chemistry (IHC), fluorescence in situ hybridization (FISH), 
reverse transcription-quantitative polymerase chain reaction 
(RT-PCR), Sanger sequencing, and NGS. Each method has 
specific advantages and limitations, depending on the type of 
MET alteration, sample type and quality, tumor content, and 
laboratory conditions.

The National Comprehensive Cancer Network (NCCN) 
guidelines have emphasized the importance of MET testing 
in NSCLC. Since 2014 the NCCN has included MET ampli-
fication and mutations among the recommended biomarkers 
to guide treatment and encouraged participation in clini-
cal trials targeting rare mutations. The 2024 NCCN NSCLC 
Guidelines highlight MET exon 14 skipping as a critical 
molecular test, with a strong recommendation for treatment 
using highly selective MET inhibitors. In addition, testing for 
other resistance mechanisms, such as MET amplification, is 
advised to guide treatment decisions for patients resistant to 
EGFR-TKIs.

Detection of MET fusion (MET exon 14 
skipping mutation)

Methods for detecting MET exon 14 skipping mutations54-57 
include Sanger sequencing, FISH, RT-PCR, and NGS. Among 
these methods, Sanger sequencing is less commonly used due 
to low sensitivity and throughput. FISH is limited in detecting 
complex or novel fusion types58. NGS is increasingly favored 
in clinical practice for the ability to detect a wide range of gene 

fusions. Given the diverse forms of MET exon 14 skipping 
mutations, special attention is needed in clinical testing and 
interpretation59.

RT-PCR
RT-PCR detects MET exon 14 skipping mutations using RNA 
as the target. Primers are designed in the regions of MET 
exons 13 and 15 to amplify specific products, enabling accu-
rate mutation detection60. However, this method may miss 
rare mutations with similar functional impacts, such as amino 
acid changes at the Y1003 site (accounting for approximately 
2% of all positive cases61) or deletions11. For patients with bor-
derline-positive results, careful interpretation is essential and 
should consider sample quality, tumor cell content, and test 
quality control metrics. If necessary, retesting on other plat-
forms may be considered59.

NGS
NGS offers significant advantages in detecting MET fusions, 
including the ability to identify all fusion genes and fusion 
gene partners, thereby overcoming the limitations of con-
ventional methods, such as missed detections, misdetections, 
or the inability to identify fusion partners. NGS includes 
DNA- and RNA-based approaches. DNA-based NGS pri-
marily detects mutations and common fusion partners. 
DNA-based NGS is limited in detecting rare fusion partners 
due to potential false positives and constraints in analyzing 
intronic regions. Currently, hybrid-capture-based NGS is 
the primary method used. In contrast, RNA-based NGS is 
specialized for detecting gene fusions, including rare fusion 
partners. The most commonly used methods are Anchored 
Multiplex PCR 61 (AMP62) technology or the improved ver-
sion (PANO-Seq®).

Song et al.63 demonstrated the effectiveness of RNA + DNA 
sequencing using NGS technology by combining the strengths 
of DNA-based mutation and RNA-based fusion detection 
for the first time in large-scale clinical testing. This approach 
detected 12%–16% of actionable targets in samples previously 
deemed negative by hybrid capture testing, including rare 
fusion targets, such as NRG1, NTRK, MET, and EGFR fusions, 
that might have been otherwise missed.

Given the diversity of variant sites and forms leading to 
MET exon 14 skipping mutations, as well as the high hetero-
geneity caused by alterations in MET exon 14, it is essential to 
select appropriate NGS platforms.

To ensure accurate detection of MET exon 14 skipping 
mutations using NGS, the bioinformatics analysis database 
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should encompass comprehensive and regularly updated 
information on mutation sites. Verification using RT-PCR 
or RNA sequencing is recommended for suspected MET 
exon 14 skipping mutations detected through NGS, guided 
by bioinformatics predictions. With sufficient optimization, 
DNA-based NGS platforms can achieve high sensitivity and 
specificity for detecting MET exon 14 skipping mutations. 
Liquid biopsy samples can be used for DNA-based NGS test-
ing in cases in which tumor tissue or cytology samples are 
unavailable. However, certain limitations must be consid-
ered when using liquid biopsy samples. The relatively low 
concentration of ctDNA in patients may require highly sen-
sitive detection methods, thereby increasing the risk of false-
negatives. Furthermore, the effectiveness of ctDNA detection 
depends on the coverage of the detection probes, potentially 
limiting the accuracy for certain mutations. If a negative result 
is obtained from liquid biopsy testing, the possibility of a 
false-negative should be acknowledged.

Detection of MET mutations

MET mutations can be detected using traditional methods 
that target specific gene regions or NGS, which enables the 
simultaneous detection of multiple gene mutations and is ideal 
for comprehensive genomic analysis.

DNA-based hybrid capture NGS is the preferred method 
for detecting MET gene point mutations. This method uses a 
stable DNA template, ensuring complete coverage of all exon 
sequences in the MET gene and enabling accurate identifica-
tion of missense mutations. Hybrid capture probes are spe-
cially designed to amplify genomic regions comprehensively, 
eliminate duplicate sequences, and reduce analytical noise. 
Moreover, targeted coverage of intronic regions can prevent 
primer binding issues while simultaneously detecting genomic 
variations within these regions. The hybrid capture approach, 
which spans the entire genome, also corrects sequencing 
biases and minimize allele dropout. This method also provides 
superior accuracy for detecting missense mutations64.

Detection of MET amplification

The primary methods for detecting MET gene amplification 
are FISH and NGS. FISH is considered the gold standard for 
detecting MET amplification. However, the criteria for defin-
ing MET gene amplification and the clinical benefit threshold 
remain unclear.

The MET gene is located on chromosome 7 and trisomy or 
polysomy of chromosome 7 is a common pan-cancer genetic 
marker that can be misinterpreted as MET amplification65. 
FISH is particularly useful in distinguishing between these 
anomalies. In cases of chromosome 7 polysomy, the ratio of 
the MET gene-to-the centromere of chromosome 7 (MET/
CEP7) remains unchanged. Converstly, a higher MET:CEP7 
ratio indicates focal amplification of the MET gene.

FISH
FISH uses fluorescent probes to label the MET gene in situ, 
enabling direct observation of MET fluorescent signals in 
individual tumor cells under a microscope to calculate the 
MET gene copy number. FISH can also label the MET gene 
and CEP7 to determine the MET:CEP7 ratio in tumor cells.

Currently, no standardized interpretation guidelines exist 
for detecting MET amplification via FISH (Figure 2), but 
accurate patient stratification is crucial for effective MET-
targeted therapies66. The primary criteria used in clini-
cal practice are the University of Colorado Cancer Center 
(UCCC) and Cappuzzo criteria. The inclusion criteria typ-
ically include MET GCN ≥ 5 or MET/CEP7 ≥ 2 in clinical 
trials investigating MET gene amplification as a resistance 
mechanism to EGFR-TKIs47,67. A post-hoc subgroup analysis 
of a Ib/II trial combing capmatinib and gefitinib in NSCLC 
patients demonstrated that a MET GCN > 6 threshold, as 
detected by FISH, offered the best predictive performance 
for treatment efficacy68. A retrospective study categorized 
the MET:CEP7 ratio into the following three amplification 
levels: low (≥ 1.8 to ≤ 2.2); intermediate (> 2.2 to < 5); and 
high (≥ 5)37. However, the study evidence level was weaker 
than multicenter clinical trial findings. A phase I clinical 
study (NCT02896231) enrolled 17 advanced NSCLC patients 
with primary MET amplification, which was defined as a 
GCN ≥ 5 by FISH or a MET copy number ≥ 2.25 by NGS. 
Treatment with bozitinib yielded an objective response rate 
(ORR) of 41.2%69, supporting the use of MET inhibitors in 
patients with MET GCN ≥ 5.

DNA-based NGS
NGS can determine MET gene copy number variations (CNVs) 
by assessing sequencing depth and mutation frequency at spe-
cific sites. NGS can also establish criteria to distinguish MET 
gene amplification from chromosome 7 polysomy by evaluat-
ing additional genes on chromosome 7, such as neighboring 
genes (LINC01510 and CAPZA2) with the sequencing depth 
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and distribution characteristics of other chromosomes. This 
approach helps identify focal amplification and differentiate it 
from polysomy11.

A precise threshold for MET amplification using NGS has 
not been standardized. Several NGS studies use MET GCN ≥ 
5 as the threshold70. Other definitions include fold-changes 
> 1.6 or 371,72. A prospective multi-cohort clinical study 
(GENOMETRY mono-1) set a higher threshold of 1073.

A control test using a patient’s normal samples, such as 
peripheral blood74, is required for NGS testing. In addition 
to distinguishing between polysomy and focal amplification, 
NGS offers the advantage of simultaneously identifying other 
genomic alterations. CNVs detected by NGS may reflect 
changes caused by aneuploidy rather than focal amplification. 
Moreover, it is essential to perform cell purity and ploidy cor-
rection before reporting copy number variations to ensure 
accurate results.

Salido et al.75 reported that NGS detected only 53.4% of the 
MET amplifications identified by FISH. This discrepancy can 
be attributed to two factors. First, NGS has difficulty detecting 
polysomy amplifications. Second, the sensitivity of NGS detec-
tion is influenced by the tumor purity and DNA content of the 
tissue. When the tumor DNA content is low, the accuracy of 
NGS detection decreases significantly. Therefore, NGS is suit-
able for initial patient screening and for patients with negative 
NGS results, FISH testing should be conducted to minimize 
the risk of missed detections.

Detection of MET-KDD

The main methods for detecting KDD in genes are discussed 
below.

NGS
NGS can be used to detect KDD43 and offers detailed genome-
level information and identification of duplication events that 
may impact gene function. Duplicated regions can be detected 
through whole-genome or targeted sequencing. Analysis of 
sequencing data allows for the identification of gene duplica-
tions or duplications of specific gene segments.

Comparative genomic profiling (CGP)
CGP is used to compare genomic characteristics across sam-
ples, enabling the detection of CNVs, gene mutations, and 
other genomic alterations. CGP is particularly useful for detect-
ing KDD42 because CGP can identify duplications, deletions, or 
rearrangements by analyzing CNVs within the genome.

Detection of MET overexpression

IHC is the method used to detect MET protein overexpres-
sion. This technique relies on specific antigen-antibody 
binding, in which a labeled antibody is conjugated to a chro-
mogenic agent, such as a fluorophore, enzyme, metal ion, or 
isotope. Upon reaction, the chromogenic agent produces a 
color change, which enables the identification of antigens 

0 10 70 905030

NSCLC
MET-TKI + 1st EGFR-TKI

NSCLC
MET-TKI + 3rd EGFR-TKI

NSCLC
MET-TKI

NSCLC
crizotinib
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MET to CEP7 ratio >2.2 to <4,
PFS NR, n = 12

MET to CEP7 ratio<4,
PFS NR, n = 17

MET GCN <4, PFS NR, n = 17

MET GCN <4,
PFS 3.9 months,

n = 41

MET GCN <4, PFS NR, n = 7 MET GCN ≥4, PFS NR, n = 18
MET GCN ≥ 5 or
MET/CEP7 ≥ 2;

n = 51

MET GCN ≥4, PFS NR, n = 27

MET GCN ≥4, PFS NR, n = 54

MET to CEP7 ratio ≥4
PFS 6.7 months, n = 20

MET to CEP7 ratio ≥4
PFS NR, n = 4

Overall response rate (%)

Studies of crizotinib only included
local amplification

Studies of other MET-TKls included
local amplification + polysomy

Figure 2  Judgment criteria of MET dual probe in situ hybridization testing.
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(peptides and proteins) within tissue cells. This process allows 
for the localization, qualitative analysis, and relative quantifi-
cation of the target proteins. Several antibodies used wordwide 
for MET detection have been approved as domestic medical 
device products in China involving various clone numbers. 
The staining performance of different antibodies varies and 
there is no standardized interpretation criterion (Table 1).

Current interpretation standards in clinical research com-
bine the intensity of antibody expression with the percentage 
of tumor cells exhibiting that expression. In the TATTON and 
SAVANNAH studies, patients with MET IHC ≥ 50% strong 
tumor cell staining (3+) were enrolled using the SP44 antibody 
clone67. The INSIGHT study enrolled patients with moderate 
(2+) or strong (3+) staining in ≥ 50% of tumor cells using the 
D1C1 antibody clone47. The NCT01610336 study also enrolled 
patients with moderate (2+) or strong (3+) staining in ≥ 50% 
of tumor cells using the 3077 antibody clone68. Given the diver-
sity of antibodies and the lack of standardized interpretation 
criteria, comparative studies are needed to assess consistency 
among different antibodies. Moreover, further clinical research 
is required to validate the clinical significance of MET protein 
overexpression and refine interpretation criteria and benefit 
thresholds. Clinical studies currently recommend that IHC 
testing results should include at least the information on the 
antibodies used, the percentage of positive tumor cells, and the 
staining intensity. Comparison of MET alteration testing meth-
ods and recommendation level in NSCLC is listed in Table 2.

Content requirements of MET 
testing report

A standardized genetic testing report should include essen-
tial information, such as patient demographics, sample 

pathology details, testing methods, reagents and systems 
used, quality control data, test results, variant classification 
and interpretation, clinical annotations, and any necessary 
remarks. The remarks section should address the limitations 
of the testing method, any special circumstances encoun-
tered during testing, and any additional work required. This 
consensus provides standardized recommendations for MET 
testing.

Reporting standards for MET exon 14 skipping 
mutation

The following should be included in DNA-based NGS reports: 
a clear description of the mutation (e.g., MET exon 14 skip-
ping mutation); mutation site information; variant allele fre-
quency; and reference transcript [commonly used MET gene 
transcripts are NM_000245 and NM_001127500 (attention 
should be given to the differences in sequence numbering 
between them)]. The report should clearly indicate whether 
the variation causes a MET exon 14 skipping mutation. If 
uncertain, whether the variation causes a MET exon 14 skip-
ping mutation should be detailed in the variant interpretation 
section. The methods section should specify the coverage of 
MET exons and introns to enable physicians to fully assess the 
detection capability. For RNA-based tests, such as RT-PCR 
and RNA sequencing, the report should explicitly state if the 
mutation involves MET exon 14 skipping.

Reporting standards for MET gene 
amplification

The following should be included in FISH detection reports: 
the number of tumor cells assessed; the average MET copy 
number per cell; the average CEP7 copy number per cell; 

Table 1  Interpretation criteria of MET overexpression testing

Study   Therapy   Population   Anti-METAb   Judgment criteria   Standards for positive

INSIGHT47   Tepotinib + gefitinib   Resistance to EGFR TKI   D1C1 Ab   Clinical scoring   ≥ 50%tumor cells 2+ or 3+

TATTON48   Savolitinib + osimertinib   Resistance to EGFR TKI   SP44 Ab   Clinical scoring   ≥ 50% tumor cells 3+

SAVANNAH   Savolitinib + osimertinib   Resistance to EGFR TKI   SP44 Ab   Clinical scoring   ≥ 50% tumor cells 3+

NCT0161033668   Capmatinib + gefitinib   Resistance to EGFR TKI   3077   Clinical scoring   ≥ 50% tumor cells 2+ or 3+

NCT0353953676   Teliso-V (MET ADC)   EGFR wt, MET+, 
second-line or above

  SP44 Ab   Clinical scoring   Non-squamous cell carcinoma: ≥ 25%  
tumor cells 3+ squamous cell 
carcinoma: ≥ 75% tumor cells 1+

NCT0209905877   Teliso-V   Advanced solid tumors   SP44 Ab   H score   H-score ≥ 150
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Figure 3  Strategy of MET testing in NSCLC.

the ratio of average MET copy number-to-average CEP7 
copy number; and the proportion of tumor cells exhibiting 
amplification. The MET gene amplification status should 
be determined based on applicable criteria with a clear 
differentiation between focal amplification and polysomy 
when positive. The NGS report should provide a clear 
description of the variant information, gene copy num-
ber details, and the positive threshold for MET gene copy 
number variation, as determined by the testing platform. 
For NGS reports of MET gene amplification using liquid 
samples, the report should include details on the higher 
false-negative rate caused by low sensitivity of liquid biopsy, 
the positive thresholds specific to liquid biopsy, and any lim-
itations of the method, in addition to the standard informa-
tion provided.

Reporting standards for MET overexpression

The IHC report for MET testing should include the 
following: patient details (including name, gender, age, and 
outpatient/inpatient ID); name of the responsible physi-
cian; date of specimen submission; pathology report iden-
tification number; specimen collection site; specimen type; 

antibody information; detection method; whether image 
analysis was used; control settings; whether the sample size 
is sufficient for evaluation; and result interpretation (i.e., 0, 
1+, 2+, or 3+).

MET testing procedure

Selecting an appropriate detection method for MET mutations 
in NSCLC in clinical practice requires consideration of multi-
ple factors, including the target mutations, specimen type, the 
number and types of genes tested, detection costs, laboratory 
conditions, and reagent approvals. Multi-platform validation 
may be necessary to confirm results. Based on current evi-
dence and clinical trials, the recommended workflow for MET 
testing is outlined in Figure 3.

Preferred specimens are tumor tissues or cytologic sam-
ples. Cytologic samples should contain > 200 tumor cells to 
ensure the reliability of the detection results. A DNA-based 
NGS platform that includes the MET gene should be used to 
detect various types of MET mutations. When DNA-based 
NGS results are negative, RNA-based NGS should be consid-
ered for additional testing. IHC technology can be used for 
preliminary screening of MET overexpression in tumor tissue 
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or cytology samples. If tumor tissue or cytology specimens are 
unavailable, liquid biopsy samples can be used to detect vari-
ous MET gene mutations.

To evaluate the effectiveness of inhibitors targeting MET 
mutations, it is essential to integrate the mutation profile and 
assess the presence of concurrent mutations, such as CDK4, 
MYC, or FGFR amplifications, which may affect drug resist-
ance. Complex test results should be interpreted by a molecu-
lar tumor board (MTB) to ensure a thorough understanding, 
rather than focusing solely on MET mutations.

MET testing quality control

Sample selection and processing method

It is advisable to collect samples at one time to preserve tumor 
tissue specimens for molecular testing, which can meet the 
requirements for both pathologic and molecular diagnoses. 
NGS multi-gene testing is recommended for patients who 
develop treatment resistance and require furgher biopsies to 
detect genetic alterations or explore resistance mechanisms. 
This approach allows for comprehensive genetic informa-
tion from limited specimens and reduces the need for addi-
tional invasive sampling and guiding subsequent treatment 
decisions.

All tissue and cytology specimens must undergo quality 
control by a pathologist to evaluate the tumor type, cell con-
tent, necrosis and hemorrhage rates, and stroma. It is neces-
sary to select the appropriate type of histologic specimen for 
molecular testing and to ensure an adequate number of tumor 
cells for DNA or RNA extraction. If feasible, tumor enrich-
ment procedures may also be performed to maximize tumor 
content in the specimen. After routine histologic diagnosis, 
sufficient tissue should be preserved for molecular biological 
testing to guide treatment based on molecular profiling79,80. 
Adequate tissue must be retained to allow for molecular pro-
filing for advanced NSCLC79-86.

The primary sample types for MET detection include tumor 
tissue, cytology samples, and body fluid samples. MET exon 
14 skipping mutations can be detected using RNA and it is 
important to ensure timely fixation and appropriate storage 
to prevent RNA degradation. Formalin-fixed paraffin-em-
bedded samples, cell blocks, and cell smears are acceptable 
for molecular testing, while acid-treated specimens should be 
avoided82,87,88.

When selecting an appropriate testing method, laboratory 
conditions, sample type, sample quantity, and quality control 
results should be considered. Liquid biopsy samples can serve 
as a supplementary testing option when tumor tissue and 
cytology samples are unavailable and the limitations of using 
such samples must be clearly stated in the test report.

Tumor tissue samples
Tumor tissue samples include fresh tissue and formalin-fixed 
paraffin-embedded (FFPE) samples. FFPE samples, including 
surgical and biopsy samples, should be prioritized for testing. 
The tumor cell proportion must be evaluated before testing to 
ensure the requirements are met. It is recommended to select 
surgical samples with a higher proportion of tumor cells, aim-
ing for a minimum tumor cell content of 20%89. FFPE sam-
ples should be processed according to established pathologic 
standards.

Cytology samples
Testing can be performed using cytology samples, such as 
sputum, bronchoalveolar lavage fluid, pleural or peritoneal 
effusions, or endobronchial ultrasound-guided fine-needle 
aspiration (EBUS-FNA) biopsies, for advanced lung cancer 
patients who cannot provide tumor tissue. A cellular assess-
ment should be performed prior to testing or the samples 
should be prepared as paraffin-embedded specimens and 
tested once the necessary requirements are met.

Liquid biopsy samples
MET exon 14 skipping mutations may be assessed using blood 
testing for advanced NSCLC patients who cannot provide tis-
sue or cytology samples. Circulating tumor DNA (ctDNA) 
extracted from the patient’s plasma serves as a viable option 
for genetic testing. Cerebrospinal fluid (CSF) can be used to 
enrich ctDNA from intracranial tumors in advanced NSCLC 
patients with leptomeningeal metastases, making CSF a suita-
ble option for relevant genetic testing. The ctDNA content in 
blood and CSF is significantly lower compared to tissue sam-
ples, leading to reduced sensitivity for mutation detection.

Internal and external quality control of MET 
testing

A robust quality control system is crucial for ensuring the reli-
ability of pathologic diagnosis and the accuracy of MET test-
ing in clinical practice. Laboratories should establish standard 
operating procedures (SOPs) and quality control systems.
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Internal quality control
A standardized testing process must be established before 
testing and performance validation should be carried out. 
Positive and negative controls should be included during test-
ing. All procedures should be performed by professionally 
trained personnel with designated individuals responsible for 
quality monitoring, regular training sessions, and data com-
parison analysis.

It is recommended to use laboratories certified by the 
College of American Pathologists (CAP), the Clinical 
Laboratory Improvement Amendments (CLIA), accredited 
by institutions, such as the Clinical Laboratory Management 
Regulations or the China National Accreditation Service for 
Conformity Assessment (CNAS), or institutions that meet rel-
evant industry standards for molecular testing.

The testing method must use reagents and platform equip-
ment officially approved by national authorities. Officially 
validated NGS platforms or RT-PCR multi-gene panels can 
be used to simultaneously detect mandatory and additional 
genes. During NGS experimental procedures, special atten-
tion should be given to avoid cross-contamination between 
different samples. For example, when using automated instru-
ments, consider conducting library preparation for indi-
vidual samples in sealed conditions to minimize the risk of 
cross-contamination.

External quality control
Laboratories should participate in annual quality control pro-
grams or inter-laboratory quality assessments, such as those 
organized by the Pathology Quality Control Center (PQCC), 
the CAP, or the CLIA, to ensure the accuracy of laboratory 
procedures and the validity of test results. The reliability of 
test results can also be determined by comparing the results 
with results from qualified laboratories using the same testing 
methods. For inconsistent results, alternative methods should 
be available for verification and review.

Enhance communication with clinical and 
pathology teams
MET alterations are inherently complex due to the diversity of 
variant sites and forms in MET exon 14 skipping mutations, 
the lack of unified standards for MET gene amplification and 
overexpression, and unclear thresholds for clinical interpreta-
tion. These challenges necessitate close communication among 
testing laboratories, clinical teams, and pathology departments 
to ensure effective coordination and information exchange.

Treatments for NSCLC patients with 
MET alterations

Capmatinib

Capmatinib is the first highly selective single-target MET 
inhibitor approved worldwide. It is administered at 400 mg 
BID under fasting conditions.

Capmatinib has shown good efficacy in both treat-
ment-naïve and previously-treated NSCLC patients with MET 
exon 14 skipping mutation. Patients receiving capmatinib as 
a first-line treatment exhibit a higher ORR and disease con-
trol rate (DCR), as well as longer duration of response (DoR) 
and progression-free survival (PFS). Capmatinib approval was 
mainly based on results from a pivotal study for new drug reg-
istration (the prospective, non-randomized, open-label phase 
II GEOMETRY mono-1 study)73. Ninety-severn patients with 
MET exon 14 were enrolled and the primary efficacy end-
point was the ORR assessed by the Blind Independent Review 
Committee (BIRC). The results showed that the ORR was 68% 
and 41%, the DCR was 96% and 78%, the DoR was 12.6 and 
9.7 months, and the PFS was 12.4 and 5.4 months in treat-
ment-naïve and previously-treated patients, respectively73. 
A total of 14 patients in the study had brain metastases at 
baseline. Among the 14 patients, 13 (3 treatment-naïve and 
10 previously-treated) were evaluable for tumor assessment. 
Seven patients achieved a partial response (including 4 com-
plete responses), while 12 had stable disease.

Capmatinib demonstrates preliminary efficacy in NSCLC 
patients with MET primary amplification, especially among 
those NSCLC patients with a high GCN. In the OMETRY 
mono-1 study, 15 treatment-naïve patients had a MET GCN 
≥ 10 and 69, 42, 54, and 30 previously-treated patients had a 
MET GCN ≥ 10, 6–9, 4–5, and < 4, respectively. The ORR was 
40%, 29%, 12%, 9%, and 7%, the median DOR was 7.5, 8.3, 
24.9, 9.7, and 4.2 months, and the median PFS was 4.2, 4.1, 
2.7, 2.7, and 3.6 months among the corresponding cohorts, 
respectively.

Capmatinib has also been evaluated in combination with 
first- and third-generation EGFR-TKIs for NSCLC patients 
with acquired resistance to EGFR-TKIs and MET amplifica-
tion or MET overexpression. In these patients, capmatinib 
combined with gefitinib preliminarily showed antitumor 
activity, especially in the high MET amplification group 
(GCN ≥ 6: ORR  = 47%; mPFS = 5.5 months), whereas in 
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MET-overexpressing patients (IHC 3+) the efficacy was 
slightly inferior (ORR = 32%, median PFS = 5.45 months)68. 
When capmatinib was administrated in combination with 
nazartinib, the ORR was 43.5% and 27.9%, the DoR was 6.3 
and 9.3 months, the PFS was 7.7 and 5.5 months, and the OS 
was 18.8 and 17.2 months in patients with EGFR-TKI resist-
ance and MET amplification (GCN ≥ 4) or MET overexpres-
sion (IHC 3+) and in those with negative MET alterations, 
respectively90.

Capmatinib has shown good overall safety and tolerability, 
with the most common adverse reactions being peripheral 
edema, nausea, vomiting, and increased blood creatinine, 
most of which were grade 1 or 2. The study enrolled 15 Chinese 
patients, who achieved an ORR of 53.3%. Although the DOR, 
PFS, and OS have not been reached, the safety profile was con-
sistent compared to the overall population91. However, cap-
matinib caused interstitial pneumonia in 4.8% of patients, of 
which 1.9% was grade ≥ 3 and 1 death was reported92.

The overall ORR was 20% in NSCLC patients with MET 
alterations (IHC 2+/3+, H-score ≥ 150, or MET/CEP ≥ 2.0, 
GCN ≥ 5, or EGFR wild type and IHC 3+, n = 55) treated with 
capmatinib, reaching up to 47% in patients with a GCN ≥ 6 (n 
= 15). The median PFS was up to 9.3 months47.

Tepotinib

Tepotinib is an oral, highly selective type IB MET-TKI.
The VISION study93 was a phase II clinical study that 

investigated the efficacy and safety of tepotinib in metastatic 
NSCLC with MET exon 14. The VISION study93 enrolled 
152 MET exon 14-positive patients to receive tepotinib (500 
mg PO QD), among whom 99 had a follow-up duration > 9 
months and were included in the efficacy analysis. The over-
all ORR (IRC-assessed) was 46.5% (44.2%, 48.5%, and 47.8% 
as the first-, second-, and third or above-line therapy, respec-
tively). The median DoR, PFS, and OS were 11.1, 8.5, and 17.1 
months, respectively. In recently updated data94, the VISION 
study enrolled 313 MET exon 14-positive patients in cohorts 
A and C, who were followed for > 35 and > 18 months, respec-
tively. The overall efficacy was generally consistent with the 
efficacy reported for the first time. The median DoR, PFS, and 
OS increased with a prolonged duration of follow-up and the 
ORR (IRC-assessed) was 51.4% (44.2%, 48.5%, 48.2%, and 
47.8% as the first-, second-, second or above-, and third or 
above-line therapy, respectively). The median DoR, PFS, and 
OS were 18, 11.2, and 19.6 months, respectively. The ORR 

was 57.3% and the median DoR, median PFS, and median OS 
were 46.4, 12.6, and 21.3 m, respectively, in treatment-naïve 
patients. The ORR was 45% and the median DoR, median 
PFS, and median OS were 12.6, 11, and 19.3 months, respec-
tively, in previously-treated patients. The ORR in intracranial 
lesions was 66.7%, the overall ORR was 56.1%, and the median 
DoR, PFS, and OS were 9, 8.5, and 17.5 months, respectively, 
in 15 patients with brain metastases at baseline.

Tepotinib achieved an ORR of 41.7%, a median DoR of 14.3 
months and a median PFS of 4.2 months in the 24 patients with 
MET amplification (MET GCN ≥ 2.5 by NGS) included in the 
VISION study. Tepotinib has also been investigated in multiple 
studies for populations with MET secondary amplifications. 
Tepotinib combined with gefitinib was significantly more effec-
tive than chemotherapy in patients with acquired resistance to 
EGFR-TKIs (ORR: 67% vs. 42.9%; PFS 16.6 vs. 4.2 months, HR 
= 0.13, 90% CI = 0.04–0.43; OS: 37.3 vs. 13.1 months, HR = 
0.08, 90% CI = 0.01–0.51) in the randomized, controlled, phase 
II INSIGHT study95. Forty-three patients achieved a PR, the 
ORR was 43.9%, and the median PFS was 5.4 months among 
98 patients with positive FISH tests (MET GCN ≥ 5 and/or 
MET/CEP7 ≥ 2) in the INSIGHT2 study in which the efficacy 
and safety of tepotinib was assessed in the MET-amplified pop-
ulation with resistance to first-line osimertinib.

The most common adverse reactions to tepotinib were 
peripheral edema, nausea, diarrhoea, and increased blood cre-
atinine, most of which were grade 1 or 2, demonstrating good 
overall safety and tolerability with manageable and controlla-
ble adverse reactions. One patient died of respiratory failure 
due to interstitial lung disease (ILD), which was considered 
related to tepotinib by the investigator.

Savolitinib

Savolitinib, a highly selective type IB MET-TKI, is the first 
approved type Ib MET inhibitor with independent intellectual 
property rights in China.

A Chinese multicenter, open-label, single-arm phase II 
clinical trial (HMPL-504) enrolled a total of 70 patients 
(including 25 patients with pulmonary sarcomatoid carci-
noma) with unresectable or metastatic NSCLC with MET 
exon 14 to evaluate the efficacy, safety, and pharmacoki-
netics of savolitinib (600 mg po QD for patients with a 
body weight ≥ 50 kg and 400 mg po QD for patients with a 
body weight < 50 kg)96,97. Among the 70 patients, 42 (60%) 
received at least 1 prior systemic treatment, 28 (40%) were 
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naïve, 8 were treated with savolitinib (400 mg), and the 
remaining patients were treated with savolitinib (600 mg). 
The efficacy results showed that the overall ORR (IRC-
assessed) was 42.9%, the DCR was 82.9%, and the median 
DoR, median PFS, and median OS were 8.3, 6.8, and 12.5 
months, respectively. Savolitinib showed consistent benefits 
across subgroups. Specifically, the ORR was 40% and 44.4%, 
the median DoR was 17.9 and 8.3 months, the median PFS 
was 5.5 and 6.9 months, and the median OS was 10.6 and 
17.3 months for pulmonary sarcomatoid carcinoma and 
other NSCLC histologic subtypes, respectively. The ORR 
was 46.4% and 40.5%, the median DoR was 5.6 and 9.7 
months, the median PFS was 5.6 and 6.9 months, and the 
median OS was 10.9 and 19.4 months for treatment-naïve 
and previously-treated patients, respectively. Brain metas-
tases were not selected as the target lesion in the efficacy 
assessment by IRC. Among the 3 patients in whom brain 
metastases were selected as the target lesion by the inves-
tigator, the intracranial lesions achieved a tumor response, 
and the median OS was up to 17.7 months in patients with 
brain metastases at baseline. The research team presented 
the data from a confirmatory, single-arm, multicenter, phase 
IIIb study at the 2023 World Conference on Lung Cancer98. 
In this study 87 treatment-naïve NSCLC patients with MET 
exon 14 were enrolled and 84 patients were included in the 
efficacy assessment by IRC with an ORR of 59.5%, a DCR of 
95.2%, and a median PFS of 12.6 months; the DoR and the 
median OS have not been reached.

The TATTON study was a multi-cohort, multicenter, phase 
Ib study to evaluate the efficacy and safety of savolitinib com-
bined with osimertinib in patients with previously treated 
EGFR mutation-positive lung cancer with MET amplification. 
The combined treatment showed an ORR of 33%–67% and a 
PFS, DoR, and OS of 5.5–11.1, 9.5–11, and 18.8–30.3 months, 
respectively, across cohorts. In patients with third-generation 
EGFR-TKI resistance and MET amplification, the ORR was 
30% and the PFS was 5.5 m53. The SAVANNAH study is an 
ongoing, randomized, single-arm, global multicenter, phase II 
clinical trial to evaluate the efficacy of savolitinib combined 
with osimertinib in patients with locally advanced or meta-
static NSCLC who have progressed on osimertinib. Partial data 
from the SAVANNAH study were published by Whampoa in 
2022. The available results showed that among all patients with 
high MET levels (IHC 90+ and/or FISH 10+), the ORR was 
49%. In patients with high MET levels who had not received 
chemotherapy, the highest ORR was 52%. In patients who did 
not have high MET levels, the ORR was 9%.

The most common adverse reactions to savolitinib were 
peripheral edema, nausea, and elevated hepatic enzymes; 
drug-induced ILD was not reported.

Glumetinib

Glumetinib (SCC244) is a potent and highly selective small 
molecule type Ib MET inhibitor. The pivotal phase II GLORY 
study was an open-label, international multicenter phase II 
clinical study to investigate the efficacy and safety in patients 
with locally advanced or metastatic NSCLC with MET 
exon  14 who had received ≤ 2 prior systemic treatments or 
no prior systemic treatment99. In this study 84 Chinese and 
Japanese patients were enrolled and received glumetinib (300 
mg po QD), of whom 79 were included in the efficacy anal-
ysis, including 44 treatment-naïve and 35 previously-treated 
patients. The efficacy results showed that the primary end-
point ORR assessed by BIRC was 66% (71% in the treat-
ment-naïve population and 60% in the previously-treated 
population), the secondary endpoint DCR was 84% (89% 
in the treatment-naïve population and 77% in the previous-
ly-treated population), the median DoR was 8.3 months (15 
months in the treatment-naïve population and 8.2 months 
in the previously-treated population), the median PFS was 
8.5 months (11.7 months in the treatment-naïve population 
and 7.6 months in the previously-treated population), and 
the median OS was 17.3 months (not reached in the treat-
ment-naïve population and 16.2 months in the previous-
ly-treated population). The efficacy benefit trends were con-
sistent across preset subgroups. A total of 14 patients had brain 
metastases at baseline. Thirteen patients were evaluable for 
efficacy and the ORR assessed by BIRC (intracranial lesions 
were not selected as the target lesion) was 85%. Five patients 
with brain metastases were selected as the target lesion by the 
investigator and all achieved intracranial objective responses. 
A total of 98% of patients receiving glumetinib experienced 
adverse reactions, of which approximately half were grade > 3 
in severity. The most common adverse reactions were edema, 
hypoproteinaemia, headache, and decreased appetite. Among 
the adverse reactions, headaches were a relatively specific 
adverse reaction.

Vebreltinib

Vebreltinib (formerly bozitinib APL-101/PLB-1001, CBT-101) 
is a highly selective type IB MET-TKI. The multicenter phase 
II KUNPENG study100,101 enrolled a total of 52 patients with 
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locally advanced or metastatic advanced NSCLC with MET 
exon 14 to receive vebreltinib (200 mg po BID). As of 9 August 
2022 the efficacy results showed that the BIRC-assessed ORR 
was 75% (77.1% in the treatment-naïve population and 70.6% 
in the previously-treated population), the DCR was 96.2%, 
the median DoR was up to 15.9 months (16.5 months in the 
treatment-naïve population and 15.3 months in the previous-
ly-treated population), the median PFS was up to 14.1 months 
(14.5 months in the treatment-naïve population and 7.7 months 
in the previously-treated population), the overall median 
OS was 20.7 months (20.3 months in the treatment-naïve 
population and 20.7 months in the previously-treated pop-
ulation), and the median time-to-response (TTR) was 1.0 
month. Subgroup analysis showed that lung cancer patients 
with baseline brain or liver metastases or old age (≥ 75 years) 
all benefited from treatment with vebreltinib with ORRs of 
100.0%, 66.7%, and 85.7%, respectively. In 12 patients with 
MET amplification, the ORR was up to 100%100.

In addition, vebreltinib was also investigated in popula-
tions with primary MET amplification. Cohorts 2 and 3 of 
the KUNPENG study included patients with primary MET 
amplification who had failed standard treatment and treat-
ment-naïve patients with primary MET amplification, respec-
tively. As of 14 May 2024, 33 and 53 patients were enrolled in 
cohorts 2 and 3, respectively, and a total of 80 patients were 
included in the efficacy-evaluable analysis set. The results 
showed a BIRC-assessed ORR up to 52.5% (53.3% in the previ-
ously-treated cohort and 52.0% in the treatment-naïve cohort), 
a DCR of 83.8% (86.7% in the previously-treated cohort and 
82.0% in the treatment-naïve cohort), a median TTR of 0.95 
months (1.05 months in the previously-treated cohort and 
0.95 months in the treatment-naïve cohort), a median DoR of 
11.1 months (11 months in the previously-treated cohort and 
11.1 months in the treatment-naïve cohort), a median PFS of 
8.3 months (7.4 months in the previously-treated cohort and 
8.3 months in the treatment-naïve cohort), and a 12-month 
PFS rate of up to 35.8%. The FAS analysis showed a median OS 
of 13.2 months (11.2 months in the previously-treated cohort 
and 15.5 months in the treatment-naïve cohort). Vebreltinib 
had good overall safety with the most adverse reactions in 
grades 1 and 2 and the most common adverse reactions were 
peripheral edema, hypoproteinemia, and anemia.

Ensartinib

Both crizotinib and ensartinib are type Ia MET inhibitors 
that compete at the specific sites of multiple MET kinases, 

including Y1230 and G1163. Crizotinib has been investigated 
and demonstrated preliminary efficacy in populations with 
MET exon 14 and MET amplification.

In the PROFILE1001 study 65 patients in the cohort with 
MET exon 14 received crizotinib and were evaluable for effi-
cacy. The results showed an ORR of 32%, including 3 patients 
with a complete response and a median PFS, median DoR, and 
median OS of 7.3, 9.1, and 20.5 months, respectively102.

In the PROFILE1001 study, 38 patients with a primary 
MET amplification and a MET:CEP7 ratio ≥ 1.8 received cri-
zotinib and were tested by FISH103. Twenty-one patients with 
high MET amplification (a MET:CEP7 ratio ≥ 4), 14 patients 
with moderate amplification (a MET:CEP7 ratio > 2.2 and a 
MET:CEP7 ratio < 4), and 3 patients with low amplification (a 
MET:CEP7 ratio ≥ 1.8 and a MET:CEP7 ratio ≤ 2.2) had ORRs 
of 8/21 (38.1%), 2/14 (14.3%), and 1/3 (33.3%), a median DOR 
of 5.2, 3.8, and 12.2 months, and a median PFS of 6.7, 1.9, and 
1.8 months, respectively. In two other studies104,105, after cri-
zotinib treatment the ORR was only 27% in the population 
with moderate-to-high MET amplification (a MET:CEP ratio 
> 2.2) and only 16% in the population with high amplification 
(a MET:CEP ratio × 6.0).

Ensartinib is a second-generation ALK inhibitor that over-
comes crizotinib-induced resistance mutations and has signif-
icant intracranial antitumor activity. Ensartinib also has some 
inhibitory effect on MET exon 14. In a study published by Xia 
et al.106, 29 MET exon 14-positive patients treated with ensar-
tinib achieved an ORR up to 69% and a median PFS and DoR 
of 6.1 and 6.8 months, respectively. A recent phase II trial fur-
ther confirmed the activity of ensartinib in MET exon 14-pos-
itive NSCLC, showing an ORR of 53.3%, a DCR of 86.7%, an 
mPFS of 6.0 months, and a median DoR of 7.9 months107. The 
toxicity profile differs from type Ib MET inhibitors, which is 
an essential addition to the MET field. However, neither crizo-
tinib nor ensartinib has been approved for use in patients with 
MET-altered NSCLC. Efficacy of anti-MET agents in NSCLC 
with MET alterations is listed in Table 3.

Choice other than sMETi

In addition to MET-TKIs, bispecific antibodies and anti-
body-drug conjugates (ADCs) targeting MET have also made 
some breakthroughs in recent years.

Bispecific antibodies targeting MET

Amivantamab  Amivantamab is an EGFR-MET bispecific 
antibody used to treat advanced NSCLC with an EGFR exon 
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Table 3  Efficacy of anti-MET agents in NSCLC with MET alterations

Class   Drug   Study   Number of 
patients

  MET alterations   ORR, %   Median PFS, 
months

  Median OS, 
months

Type Ia TKI   Crizotinib   PROFILE1001   65 (evaluable)   MET exon 14   32%   7.3   20.5

  Ensartinib   ChiCTR2100048767   31   MET exon 14   53.3   6.0   NR

Type Ib TKI   Capmatinib   GEOMETRY mono-1  97   MET exon 14   NR   NR   NR

      28 1L     68   12.4   NR

      69 2L+     41   5.4   NR

  Tepotinib   VISION   313   MET exon 14   51.4   11.2   19.6

      164 1L     57.3   12.6   21.3

      149 2L+     45   11   19.3

  Savolitinib   NCT02897479   70   MET exon 14   42.9   6.8   12.5

      28 1L     59.5*   12.6   10.9

      42 2L+     40.5   6.9   19.4

  Gumarontinib   GLORY   79   MET exon 14   66   8.5   17.3

      44 1L     71   11.7   NR

      35 2L+     60   7.6   16.2

  Vebreltinib   KUNPENG   52   MET exon 14   75   14.1   20.7

      35 1L     77.1   14.5   20.3

      17 2L+     70.6   7.7   20.7

Antibody   Amivantamab   CHRYSALIS 
monothrapy cohort

  97   MET exon 14   33   /   /

      16 1L     56   /   /

      28 METi-naive    46   /   /

      53 pretreated 
with METi

    19   /   /

    CHRYSALIS 
combination cohort

  36   Osimertinib-relapsed 
without biomarker selection

  36   4.9   NC

      10   Osimertinib-relapsed with 
c-Met overexpression

  90%   12.5   NC

  Sym015   NCT02648724   45 (20 
evaluable)

  MET exon 14 or MET 
amplification (GCN > 5)

  25   5.5   /

  MCLA-129   NCT04868877   79   MET exon 14   11.5–43.5   /   /

      30 pretreated 
with METi

    14.3–37.5   /   /

  CKD-702   NCT04667975   24   Not selected for MET 
alteration

  20.8   /   /

      6   MET exon 14   50   /   /

ADC   Telisotuzumab 
Vedotin

  LUMINOSITY   52   c-Met overexpression   36.5   /   /
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20 insertion mutation. Amivantamab is the first EGFR/cMET 
bispecific antibody approved for marketing worldwide and 
was approved by the FDA for NSCLC with an EGFR exon 
20 insertion mutation progressing after platinum-based 
chemotherapy in May 2021 based on the phase Ib clinical 
data. Several clinical studies involving amivantamab in EGFR 
TKI-resistant populations are also ongoing. In the phase I 
CHRYSALIS study, the overall ORR was 33% among the 
cohort with MET exon 14 [n = 97 (46% in patients who had 
not previously received METi) and n = 28 (19% in patients 
who had previously received METi)] and the median DoR 
was 11.2 months. The common adverse events included rash, 
infusion-related reactions, and paronychia108. The combi-
nation treatment cohort of the CHRYSALIS study investi-
gated the use of amivantamab combined with lazertinib in 
patients with osimertinib-resistant, EGFR mutation-positive 
advanced NSCLC with a combined H-score ≥ 400 for EGFR/
MET expression by IHC in a total of 10 patients, of whom 9 
patients achieved a partial response with a median DoR of 9.7 
months and a median PFS of 12.5 months109. Infusion-related 
reactions were a prominent adverse reaction to amivantamab. 
The PALOMA-3 study110 was an international multicenter 
phase III clinical study to evaluate the pharmacokinetics, 
efficacy, and safety of subcutaneous (SC) vs. intravenous 
(IV) amivantamab combined with lazertinib in patients with 
EGFR-mutated advanced NSCLC after resistance to first-line 
treatment. The study results suggested that amivantamab 
(SC and IV) showed similar pharmacokinetics and ORRs in 
resistant EGFR + mNSCLC patients, while amivantamab SC 
showed better benefits in DoR and PFS and a significantly 
better benefit in OS. Amivantamab SC had lower incidences 
of infusion-related reactions (13% vs. 66% in the IV group) 
and venous thromboembolism (VTE).

ADCs targeting MET

Telisotuzumab vedotin  Telisotuzumab vedotin [Teliso-V 
(ABBV-399)], an ADC targeting c-Met, is composed of an 
anti-c-Met humanized monoclonal antibody (ABT-700), 
a cleavable valine-citrulline linker and a tubulin inhibitor 
MMAE payload. Teliso-V shows therapeutic potential in 
NSCLC patients with c-Met overexpression. In a phase I/Ib 
study Teliso-V monotherapy showed good tolerability and 
antitumor activity in NSCLC patients,with an overall ORR 
of 23%, a median DoR of 8.7 months, and a median PFS of 
5.2 months111. The phase II LUMINOSITY study112 further 

evaluated the efficacy of Teliso-V monotherapy with c-Met 
overexpression defined as IHC ≥ 25% 3+ (highly expressed, 
≥ 50% 3+; moderately expressed, 25%–50% 3+) for the 
non-squamous cohort and IHC ≥ 75% 1+ for the squamous 
cohort. In the non-squamous EGFR wild-type cohort, Teliso-V 
showed an ORR of 28.6% (highly expressed: 34.6%, moder-
ately expressed: 22.9%), a median DOR of 8.3 months (highly 
expressed: 9.0 months, moderately expressed: 7.2 months), 
a median PFS of 5.7 months (highly expressed: 5.5 months, 
moderately expressed: 6.0 months), and a median OS of 14.5 
months (highly expressed: 14.6 months, moderately expressed: 
14.2 months). The ORR in the non-squamous EGFR mutant 
and squamous cancer cohorts was 11.4% (highly expressed: 
16.7%, moderately expressed: 0%) and 10.7%, respectively. A 
global, open-label, randomized phase III trial is ongoing to 
evaluate the efficacy and safety of Teliso-V vs. standard treat-
ment with docetaxel in patients with c-Met OE, wild-type 
EGFR, NSQ, and a/mNSCLC113.

Chemotherapy

Before the advent of targeted therapy and immunotherapy, 
chemotherapy was the standard treatment option for patients 
with advanced NSCLC. Platinum-based doublet chemother-
apy achieved a 1-year survival rate of 30%–40%. Currently, 
first-line chemotherapy is mainly used in patients who are not 
candidates for targeted therapy or immunotherapy. A retro-
spective study114 showed that only 1 (9%) patient achieved a 
partial response after chemotherapy among 11 NSCLC patients 
with MET exon 14 and a median time-to-treatment discon-
tinuation of 2.8 months. A systematic retrospective analysis 
of 39 studies involving 3989 NSCLC patients115 revealed that 
in NSCLC patients with MET exon 14, the ORR was 50.7%–
68.8% in patients receiving targeted therapy (MET-TKIs) and 
23.1%–27.0% in patients receiving chemotherapy. Patients 
receiving chemotherapy had a significantly lower ORR than 
patients receiving targeted therapy. In another report from 
Korea116, the median PFS and OS of first-line chemotherapy in 
NSCLC patients with MET exon 14 were 4.0 and 9.5 months, 
respectively, with an ORR of 33.3% in patients receiving pem-
etrexed-containing chemotherapy regimens (n  = 12). The 
analysis of a study of 850 East Asian lung cancer patients117 
showed that the median OS was only 6.7 months after conven-
tional chemotherapy in 18 NSCLC patients with MET exon 
14. A retrospective analysis of 148 NSCLC patients with MET 
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exon 14 in the United States118 showed patients who did not 
receive MET inhibitors (87.5% receiving chemotherapy and 
12.5% receiving immunotherapy) had a significantly lower 
OS than patients who received MET inhibitors (8.1 months 
vs. 24.6 months). To date there are few data on chemother-
apy in NSCLC patients with MET gene mutations, most of 
which were small retrospective studies. Based on the available 
data, chemotherapy has limited efficacy in NSCLC patients 
with MET gene mutations compared to selective MET TKIs, 
although there is a reported tumor response.

Whether chemotherapy combined with PD-1/
PD-L1 inhibitors is the best therapy for 
NSCLC with MET alterations

Targeted therapy is the preferred treatment option for driver 
gene-positive NSCLC compared to ICIs, which has been 
demonstrated in EGFR-mutated, ALK-positive NSCLC 
patients. Unlike the above targets, MET exon 14-altered 
patients usually have a history of cigarette smoking and a sig-
nificant number of patients are positive for PD-L1 expression, 
which makes the correlation between MET exon 14 mutation 
status and immunotherapy effect more complex.

The results of multiple studies119,120 showed that there is no 
clear correlation between ICI efficacy and PD-L1 expression 
status in MET-altered NSCLC patients.

Chemotherapy combined with immunotherapy is less effec-
tive than driven gene therapy in first-line studies of NSCLC 
with MET alterations. As reported by Furqan et al.121, a real-
world study analysis of 287 advanced NSCLC patients with 
definite MET exon 14 showed that patients with MET exon 
14 receiving capmatinib as first-line treatment had a higher 
real-world ORR (rwORR), longer real-world PFS (rwPFS), 
and OS compared to platinum-based chemotherapy, ICI mon-
otherapy, or immunotherapy combined with chemotherapy; 
the rwORR was 73.4%, the rwPFS was 68% at 18 months, and 
the OS was 92.6% at 18 months.

Among first-line studies involving patients with NSCLC 
and MET alterations, ICI monotherapy was inferior to other 
first-line therapies. Leighl et  al.122 conducted a real-world 
analysis of 138 advanced NSCLC patients with MET exon 14 
divided into high, low, absent, and unknown PD-L1 expres-
sion groups according to the tumor proportion score (TPS). 
The most common first-line regimen was ICI monotherapy, 
immunotherapy combined with chemotherapy, and chemo-
therapy alone for the high, low, and negative PD-L1 expression 

groups, respectively. In the high PD-L1 expression group, ICI 
monotherapy was less effective with a shorter median PFS 
and median OS than other first-line regimens (median PFS: 
4.1 months vs. 5.4 months; median OS: 11.4 months vs. 17.0 
months). No PFS and OS data were reported for first-line 
METi therapy in patients with high PD-L1 expression.

A prospective exploratory analysis123 showed no signifi-
cant differences in the ORR, PFS, and OS in patients receiv-
ing nivolumab regardless of MET amplification. In contrast, 
patients with high-level MET gains had a better ORR than 
patients with low-level MET gains.

In a phase II, multicenter, open-label clinical trial124 to 
investigate the therapeutic effect of capmatinib combined 
with PD-1, advanced lung cancer patients without EGFR 
gene mutations who progressed on the first systemic treat-
ment received capmatinib combined with PD-1. Patients 
participating in the study were first assessed for MET muta-
tions and divided into high- and low-MET groups. The 
results showed that patients benefited from the two drugs 
regardless of MET mutation status, even patients without 
MET mutations.

Treatment strategies for NSCLC with acquired 
MET alterations

Acquired MET alterations have emerged as an important 
resistance mechanism to EGFR-TKI therapy in NSCLC 
patients with EGFR-sensitive mutations through high affin-
ity for RTKs and sustained activation of RTK signaling path-
ways125. Acquired MET amplification is one of the most com-
mon acquired resistance alterations and is currently being 
investigated as a therapeutic target in some studies. Whereas 
targeted therapy for MET may also lead to acquired resistance 
by acquired point mutations in MET, this further increases the 
therapeutic and diagnostic challenges126.

According to previous studies, MET-TKIs [tepotinib or 
capmatinib (INC280)] combined with gefitinib have achieved 
good responses and prolonged PFS in populations with 
acquired MET amplification. Sun et al.127 compared the effi-
cacy of chemotherapy combined with bevacizumab, MET-
TKIs, and EGFR-TKIs in 9 NSCLC patients with acquired 
MET amplification and the results showed that chemother-
apy combined with bevacizumab might benefit patients with 
EGFR-sensitive mutations and acquired MET amplification 
after EGFR-TKI failure and warranted further prospective 
studies with large samples.
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Drug resistance and type II MET inhibitors

In addition to type I inhibitors, MET-TKIs include types II 
and III, depending on the mode of binding to MET kinase. 
Type II TKIs are also ATP-competitive and predominantly 
bind to the inactive conformations of MET kinases in a man-
ner that may help overcome resistance caused by mutations in 
some MET kinase domains. Cabozantinib, merestinib, glesat-
inib, foretinib, and ANS014004 are all type II TKIs128-130 that 
have been investigated in clinical trials in a variety of solid 
tumors and have shown some antitumor activity in patients 
with lung cancer and an ORR of 17.8% in NSCLC patients 
treated with foretinib131 and up to 30% in NSCLC patients 
with MET mutations treated with glesatinib130. Unlike type 
I and II TKIs, type III TKIs bind to an allosteric site of MET 
kinase, induce conformational changes in the MET kinase, 
and thereby inhibit its activity132. To date no type II or III 
MET-TKIs have been approved for MET-altered NSCLC, 
but data suggest that the combination of type Ib and type II 
MET-TKIs can overcome the resistance produced by type Ib 
MET-TKIs.

Like other TKIs, patients receiving MET-TKIs may pro-
gress due to secondary resistance. The mechanisms of sec-
ondary resistance are generally divided into two categories 
(MET-dependent and -independent). MET-dependent resist-
ance mainly includes secondary mutations in the MET kinase 
domain and amplification of the MET gene, which account for 
about one-third of all resistance cases. Mutations at positions 
H1094, G1163, L1195, D1228, and Y1230 of the MET gene 
and allelic amplification in exon 14 of MET have been shown 
to be associated with the resistance mechanisms to MET-TKIs, 
such as crizotinib and capmatinib. MET-independent resist-
ance involves sustained activation of MET downstream sign-
aling pathways, such as alterations associated with the RAS/
MAPK and PI3K/AKT pathways and activation of bypass sig-
naling pathways, including amplification or other mutations 
in genes, such as EGFR, BRAF, and KRAS133.

Because type I/II MET-TKIs induce resistance by muta-
tions at different loci, sequential or combined use of MET 
TKIs with different structures may become a therapeutic 
strategy to overcome MET-dependent resistance. Preclinical 
studies showed that glesatinib, a type II MET-TKI, over-
came resistance caused by the Y1230H or Y1230S mutation. 
Foretinib, a type II MET-TKI, showed inhibitory effects on 
the capmatinib/tepotinib-induced Y1230X and D1228X 
mutations134,135 and the combination of capmatinib and a 

type II MET-TKI (merestinib) inhibited the development 
of common resistance mutations136. Type II MET TKI 
ANS014004 bound to the inactive conformation (DFG-out) 
of MET in the ATP pocket by extension into the hydropho-
bic back pocket. In vitro studies showed that ANS014004 had 
superior antitumor activity against the MET Y1230H muta-
tion and the MET D1228A mutation to cabozantinib and 
merestinib, suggesting that ANS014004 holds promise to 
overcome acquired resistance to type I MET TKIs. Clinical 
data have also confirmed the feasibility of this strategy. A 
phase II study showed that capmatinib had some efficacy 
in crizotinib-resistant patients with MET exon 14 muta-
tion with an ORR of 10%, DCR of 80%, and mPFS of 5.5 
months in 20 patients137. Several case reports have also sug-
gested that cabozantinib can overcome resistance resulting 
from crizotinib-induced MET D1228N and D1246N muta-
tions138,139. The combination of drugs targeting correspond-
ing pathways is a feasible strategy against MET-independent 
resistance. Preclinical studies have demonstrated the excel-
lent efficacy of dual inhibition of MET and other pathways 
in cell lines and/or xenograft models133,140,141. In the MET-2 
cohort of the phase I CHRYSALIS study involving ami-
vantamab, 19 patients with MET exon 14 mutations who 
progressed on MET-TKI therapy had an ORR of 21% on 
amivantamab107. In addition, sintilimab (an ICI) combined 
with chemotherapy ± bevacizumab significantly improved 
PFS compared to chemotherapy in EGFR-TKI-failed EGFR-
positive non-squamous NSCLC142,143. This also provides 
some reference for MET-TKIs in the treatment of progressed 
NSCLC after resistance.

Toxicity management

MET TKIs have good overall tolerability with only a few 
patients discontinuing treatment due to adverse reactions. 
Common adverse reactions to MET-TKIs include peripheral 
edema, hypoalbuminemia, nausea, vomiting, and hepatic 
function abnormalities. However, each MET TKI currently 
marketed has a different spectrum of adverse reactions and 
for specific adverse reactions, targeted preventive, monitoring, 
and therapeutic measures should be taken. Given that MET 
exon 14 is more common in elderly patients who need more 
attention paid to adverse reaction management, we should 
properly manage adverse reactions caused by MET-TKIs by 
standardized diagnosis and treatment protocols and preven-
tive measures.



258� Feng et al. Expert consensus for MET alteration in NSCLC
Ta

bl
e 

4 
Ex

pe
rt

 c
on

se
ns

us
 o

n 
th

e 
di

ag
no

si
s 

an
d 

tr
ea

tm
en

t o
f N

SC
LC

 p
at

ie
nt

s 
w

ith
 M

ET
 a

lte
ra

tio
ns

Cl
as

si
fic

at
io

n
 

Se
ria

l N
o.

 
Co

ns
en

su
s 

co
nt

en
t

 
Re

co
m

m
en

da
tio

n 
le

ve
l

D
et

ec
tio

n 
tim

in
g

 
Co

ns
en

su
s 

1
 

M
ET

 e
xo

n 
14

 d
et

ec
tio

n 
is

 s
tr

on
gl

y 
re

co
m

m
en

de
d 

in
 a

dv
an

ce
d 

tr
ea

tm
en

t-
na

ïv
e 

or
 p

re
vi

ou
sl

y-
tr

ea
te

d 
N

SC
LC

 
pa

tie
nt

s; 
M

ET
 g

en
e 

am
pl

ifi
ca

tio
n 

de
te

ct
io

n 
is

 s
tr

on
gl

y 
re

co
m

m
en

de
d 

fo
r a

dv
an

ce
d 

N
SC

LC
 p

at
ie

nt
s 

w
ho

 a
re

 
tr

ea
tm

en
t-

na
ïv

e 
or

 p
ro

gr
es

se
d 

af
te

r r
es

is
ta

nc
e 

to
 E

G
FR

-T
KI

s 
or

 A
LK

-T
KI

s, 
et

c.
 E

xp
lo

ra
to

ry
 d

et
ec

tio
n 

fo
r M

ET
 

ge
ne

 fu
si

on
s 

an
d 

M
ET

 g
en

e 
po

in
t m

ut
at

io
ns

 is
 re

co
m

m
en

de
d.

 P
re

ve
nt

iv
e 

de
te

ct
io

n 
fo

r d
iff

er
en

t t
yp

es
 o

f M
ET

 
al

te
ra

tio
ns

 in
 h

is
to

lo
gi

ca
l s

am
pl

es
 is

 re
co

m
m

en
de

d 
in

 p
at

ie
nt

s 
w

ith
 e

ar
ly

 N
SC

LC
 b

y 
cl

in
ic

ia
ns

.

 
St

ro
ng

ly
 re

co
m

m
en

de
d

D
et

ec
tio

n 
m

et
ho

d
 

Co
ns

en
su

s 
2

 
To

 d
et

ec
t M

ET
 e

xo
n 

14
, D

N
A-

ba
se

d 
N

G
S 

is
 p

re
fe

rr
ed

 a
nd

 R
N

A-
ba

se
d 

N
G

S 
ca

n 
fu

rt
he

r i
m

pr
ov

e 
th

e 
de

te
ct

io
n 

ra
te

. A
m

on
g 

th
e 

co
m

m
on

 m
et

ho
ds

 to
 d

et
ec

t M
ET

 g
en

e 
am

pl
ifi

ca
tio

n,
 D

N
A-

ba
se

d 
N

G
S 

is
 p

re
fe

rr
ed

, f
ol

lo
w

ed
 b

y 
FI

SH
, w

hi
ch

 is
 th

e 
go

ld
 s

ta
nd

ar
d 

fo
r M

ET
 g

en
e 

am
pl

ifi
ca

tio
n 

de
te

ct
io

n.

 
St

ro
ng

ly
 re

co
m

m
en

de
d

D
et

ec
tio

n 
st

ra
te

gy
 

Co
ns

en
su

s 
3

 
It 

is
 p

re
fe

rr
ed

 to
 d

et
ec

t M
ET

 v
ar

ia
nt

s 
us

in
g 

th
e 

hi
st

ol
og

ic
 o

r c
yt

ol
og

ic
 s

am
pl

es
 o

f t
um

or
s 

on
 th

e 
D

N
A-

ba
se

d 
N

G
S 

pl
at

fo
rm

 in
co

rp
or

at
in

g 
M

ET
 g

en
e 

de
te

ct
io

n.
 W

he
n 

D
N

A-
ba

se
d 

N
G

S 
re

su
lts

 a
re

 n
eg

at
iv

e,
 R

N
A-

ba
se

d 
N

G
S 

sh
ou

ld
 b

e 
co

ns
id

er
ed

 fo
r c

om
pl

em
en

ta
ry

 te
st

in
g 

of
 th

e 
sa

m
pl

es
. I

H
C 

is
 u

se
d 

to
 s

cr
ee

n 
M

ET
 o

ve
re

xp
re

ss
io

n 
us

in
g 

th
e 

hi
st

ol
og

ic
 o

r c
yt

ol
og

ic
 s

am
pl

es
 o

f t
um

or
s. 

W
he

n 
hi

st
ol

og
ic

 o
r c

yt
ol

og
ic

 e
va

lu
at

io
ns

 o
f t

um
or

 s
am

pl
es

 a
re

 
un

av
ai

la
bl

e,
 li

qu
id

 b
io

ps
y 

sa
m

pl
es

 m
ay

 b
e 

se
le

ct
ed

 to
 d

et
ec

t M
ET

 g
en

e 
m

ut
at

io
ns

.

 
St

ro
ng

ly
 re

co
m

m
en

de
d

D
et

ec
tio

n 
qu

al
ity

 
co

nt
ro

l
 

Co
ns

en
su

s 
4

 
It 

is
 re

co
m

m
en

de
d 

to
 im

pl
em

en
t d

et
ec

tio
ns

 in
 la

bo
ra

to
rie

s 
th

at
 a

re
 c

er
tifi

ed
 b

y 
th

e 
Co

lle
ge

 o
f A

m
er

ic
an

 
Pa

th
ol

og
is

ts
 (C

AP
) o

r C
lin

ic
al

 L
ab

or
at

or
y 

Im
pr

ov
em

en
t A

m
en

dm
en

ts
 (C

LI
A)

, h
av

e 
pa

ss
ed

 th
e 

G
oo

d 
Cl

in
ic

al
 

La
bo

ra
to

ry
 P

ra
ct

ic
e,

 o
r a

re
 a

cc
re

di
te

d 
by

 th
e 

Ch
in

a 
N

at
io

na
l A

cc
re

di
ta

tio
n 

Se
rv

ic
e 

fo
r C

on
fo

rm
ity

 A
ss

es
sm

en
t 

(C
N

AS
) a

nd
 o

th
er

 in
st

itu
tio

ns
 o

r c
on

fo
rm

 to
 re

le
va

nt
 in

du
st

ry
 s

ta
nd

ar
ds

. I
n 

ad
di

tio
n,

 d
ue

 to
 th

e 
co

m
pl

ex
 

an
d 

di
ve

rs
e 

fo
rm

s 
of

 M
ET

 e
xo

n 
14

, u
ni

fie
d 

cr
ite

ria
 a

nd
 u

nc
le

ar
 th

re
sh

ol
ds

 fo
r M

ET
 g

en
e 

am
pl

ifi
ca

tio
n 

an
d 

ov
er

ex
pr

es
si

on
, a

ct
iv

e 
co

m
m

un
ic

at
io

n 
be

tw
ee

n 
cl

in
ic

ia
ns

 a
nd

 p
at

ho
lo

gi
st

s 
is

 re
co

m
m

en
de

d.

 
St

ro
ng

ly
 re

co
m

m
en

de
d

Re
su

lts
 a

nd
 

in
te

rp
re

ta
tio

n
 

Co
ns

en
su

s 
5

 
Th

e 
de

te
ct

io
n 

re
su

lts
 s

ho
ul

d 
be

 s
ci

en
tifi

ca
lly

 c
la

ss
ifi

ed
 a

nd
 a

nn
ot

at
ed

 a
cc

or
di

ng
 to

 th
e 

cu
rr

en
t b

io
in

fo
rm

at
ic

 
an

al
ys

is
 c

on
se

ns
us

 a
nd

 g
ui

de
lin

es
, a

nd
 a

 s
ta

nd
ar

di
ze

d 
re

po
rt

 s
ho

ul
d 

be
 is

su
ed

. M
TB

 in
te

rp
re

ta
tio

n 
is

 
re

co
m

m
en

de
d 

fo
r c

om
pl

ex
 c

o-
va

ria
tio

n 
de

te
ct

io
n 

re
su

lts
.

 
St

ro
ng

ly
 re

co
m

m
en

de
d

Tr
ea

tm
en

t
 

Co
ns

en
su

s 
6

 
Ty

pe
 Ib

 M
ET

-T
KI

s 
ar

e 
re

co
m

m
en

de
d 

fo
r N

SC
LC

 w
ith

 M
ET

 e
xo

n 
14

, a
nd

 c
ur

re
nt

ly
 a

pp
ro

ve
d 

ty
pe

 Ib
 M

ET
-T

KI
s 

in
cl

ud
e 

ca
pm

at
in

ib
, t

ep
ot

in
ib

, s
av

ol
iti

ni
b,

 g
lu

m
et

in
ib

, a
nd

 v
eb

re
lti

ni
b,

 e
ac

h 
of

 w
hi

ch
 h

as
 g

oo
d 

ef
fic

ac
y, 

su
rv

iv
al

 
be

ne
fit

s, 
an

d 
in

tr
ac

ra
ni

al
 e

ffi
ca

cy
 in

 b
ot

h 
tr

ea
tm

en
t-

na
ïv

e 
an

d 
pr

ev
io

us
ly

-t
re

at
ed

 p
op

ul
at

io
ns

.

 
St

ro
ng

ly
 re

co
m

m
en

de
d

 
Co

ns
en

su
s 

7
 

N
ov

el
 d

ru
gs

, i
nc

lu
di

ng
 A

D
Cs

 (e
.g

., 
te

lis
ot

uz
um

ab
 v

ed
ot

in
) a

nd
 b

is
pe

ci
fic

 a
nt

ib
od

ie
s 

(e
.g

., 
am

iv
an

ta
m

ab
, 

M
CL

A-
12

9)
, h

av
e 

al
so

 d
em

on
st

ra
te

d 
go

od
 e

ffi
ca

cy
 in

 M
ET

-a
lte

re
d 

N
SC

LC
 p

at
ie

nt
s, 

an
d 

so
m

e 
ha

ve
 a

ls
o 

sh
ow

n 
an

tit
um

or
 a

ct
iv

ity
 in

 p
at

ie
nt

s 
w

ho
 h

av
e 

pr
og

re
ss

ed
 o

n 
pr

io
r M

ET
i; 

th
us

, w
e 

sh
ou

ld
 e

nc
ou

ra
ge

 p
at

ie
nt

s 
to

 
pa

rt
ic

ip
at

e 
in

 c
lin

ic
al

 s
tu

di
es

.

 
Re

co
m

m
en

de
d

 
Co

ns
en

su
s 

8
 

N
o 

sp
ec

ifi
c 

dr
ug

 is
 c

ur
re

nt
ly

 a
pp

ro
ve

d 
fo

r t
he

 tr
ea

tm
en

t o
f N

SC
LC

 p
at

ie
nt

s 
w

ith
 p

rim
ar

y 
or

 s
ec

on
da

ry
 M

ET
 

am
pl

ifi
ca

tio
n.

 M
ET

-T
KI

s 
al

on
e 

or
 in

 c
om

bi
na

tio
n 

w
ith

 E
G

FR
-T

KI
s 

ha
ve

 s
ho

w
n 

so
m

e 
ef

fic
ac

y,
 a

nd
 h

ig
h-

le
ve

l M
ET

 
ga

in
s 

ha
ve

 s
ho

w
n 

so
m

e 
co

rr
el

at
io

n 
w

ith
 th

e 
ef

fic
ac

y.

 
Re

co
m

m
en

de
d

 
Co

ns
en

su
s 

9
 

M
ET

 fu
si

on
 a

nd
 M

ET
 T

KD
 m

ut
at

io
ns

 a
re

 re
la

tiv
el

y 
ra

re
; l

im
ite

d 
ca

se
 re

po
rt

s 
su

gg
es

t t
he

y 
ar

e 
se

ns
iti

ve
 to

 M
ET

 
TK

Is
, s

uc
h 

as
 c

riz
ot

in
ib

 a
nd

 c
ap

m
at

in
ib

, a
nd

 c
lin

ic
ia

ns
 s

ho
ul

d 
co

nt
in

ue
 to

 fo
cu

s 
on

 th
e 

ou
tp

ut
 o

f r
el

ev
an

t 
ev

id
en

ce
-b

as
ed

 m
ed

ic
al

 e
vi

de
nc

e 
to

 jo
in

tly
 p

ro
m

ot
e 

st
an

da
rd

iz
ed

 c
lin

ic
al

 tr
ea

tm
en

t o
f t

hi
s 

ta
rg

et
.

 
Re

co
m

m
en

de
d



Cancer Biol Med Vol 22, No 3 March 2025� 259

It should be noted that MET-TKI-induced edema may not 
be immediately symptomatic and the onset of adverse reaction 
edema varies between drugs. We should measure body weight 
early and prevent edema by wearing support stockings, elevat-
ing the foot of the bed, reducing salt intake, and encouraging 
patients to maintain daily activities and appropriately increase 
exercise. Once edema occurs, we should closely monitor the 
skin, avoid injury, and if necessary, use diuretics and lymphatic 
drainage.

The pathogenesis of hypoalbuminemia is unknown. Given 
the potential mechanism underlying hypoalbuminemia in 
NSCLC patients treated with MET TKIs, a high-protein diet 
alone may not be sufficient for control and albumin infusion 
or diuretics may provide transient benefit and/or prevent dis-
ease progression. A high-protein diet is unlikely to resolve 
hypoalbuminemia until the underlying cause is resolved. For 
grade ≥ 3 hypoalbuminemia, dose reduction or MET TKI 
interruption should be considered.

Management of rashes includes pre-dose evaluation, using 
mild emollients, sunscreen agents, and cleansing solutions, 
and avoiding long-time bathing or bathing in hot water to 
effectively protect and repair the skin barrier function and 
reduce the occurrence of skin adverse reactions to a certain 
extent. After evaluation combined with the specific rash types, 
targeted therapy should be adopted, treatment should be dis-
continued in a timely fashion or the dose should be reduced, 
drug metabolism and excretion should be promoted, initiate 
anti-inflammatory therapy in a timely fashion, prevent and 
treat infections, and strengthen supportive treatment and 
wound care.

In addition, we should promptly identify and manage specific 
adverse drug reactions. Headaches are a common and specific 
adverse reaction of glumetinib. Among patients receiving mon-
otherapy with glumetinib (≥ 300 mg QD), headaches (mostly 
grade 1 or 2) occur in approximately 30% of tumor patients, 
mainly within 1–2 days of dosing. Only a few patients reduced 
the dose or discontinued the drug due to headaches and most 
patients completely recovered. ILD is a specific adverse reac-
tion of tepotinib and there was one fatal case. Severe hypersen-
sitivity is a specific adverse reaction to savolitinib.

Overall, through patient education, timely identification 
and active management of these adverse events, and contin-
uous monitoring, we can effectively reduce the incidence of 
adverse reactions, then reduce the incidence of drug dose 
adjustment to maximize the potential therapeutic effects of 
the drugs.Cl
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Summary and prospect

Please refer to Table 4 for expert consensus on the diagno-
sis and treatment of NSCLC patients with MET alterations. 
MET, a vital driver gene in NSCLC, has an important role 
in tumor development, progression, and metastasis through 
various activated forms, such as MET exon 14, MET ampli-
fication, overexpression, fusion, and mutation. Accurate 
identification of MET alteration type through molecular 
testing is essential for individualized and precise treatment78. 
For NSCLC with MET alterations, several new drugs have 
entered clinical practice, while others remain in the explor-
atory stage. Increasing understanding of the MET target is 
expected to advance treatment options for different MET 
alterations and guide the optimal sequencing of treatment 
regimens. Alas, there are new problems to be solved. First 
is the standardization of the testing. Second, except for MET 
exon 14, whether MET amplification and MET overexpres-
sion has a guiding role in clinical practice remains question-
able and needs further investigation. Third, bottlenecks in 
efficacy, toxicity management, and how to overcome drug 
resistance are unmet clinical needs in the MET field. This 
expert consensus aims to continue focusing on the develop-
ment of evidence-based medical insights, promote standard-
ized diagnosis and treatment for NSCLC with MET altera-
tions, and further improve survival outcomes for lung cancer 
patients.
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