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Introduction

Lung cancer is associated with the highest incidence and 
mortality rates among malignancies worldwide, and primary 
lung cancer includes small cell lung cancer and non-small 
cell lung cancer (NSCLC). NSCLC is the main pathological 
type of lung cancer in China, accounting for 80–85% of 
all lung cancer patients, with a 5-year survival rate below 
15% (1,2). Due to the insidious nature of early lung cancer 
symptoms, most lung cancers are in an advanced stage by the 
time they are diagnosed, and the optimum time for surgical 
treatment is missed. With advances in the understanding of 
tumor molecular biology, targeted therapies for the common 
driver genes of NSCLC (including EGFR, ALK, ROS1, 
MET, RET, HER2 and BRAF) have been marketed, such 
as EGFR-TKIs (e.g., afatinib, dabrafenib and osimertinib), 
crizotinib, capmatinib and trametinib. As a result, the 
efficacy of lung cancer treatment has significantly improved, 
and the median survival rate of lung cancer patients has 
significantly increased (3,4).

The cellular-mesenchymal to epithelial transition factor 
(c-Met) gene, also known as MET, is a proto-oncogene 
encoding a transmembrane receptor for hepatocyte growth 
factor (HGF). c-Met has tyrosine kinase (TKs) activity. 
The c-Met tyrosine kinase is the only known high-affinity 
receptor for HGF. Activated c-Met binds to HGF and 
regulates the proliferation, differentiation and invasion 
activities of various cells in numerous tissues. Abnormal 

activation of the constitutive HGF/c-Met signaling pathway 
promotes the occurrence and development of various 
tumors and their subsequent metastasis (5). Conversely, 
c-MET is an important driver gene in NSCLC after the 
development of epidermal growth factor receptor (EGFR) 
gene mutations and anaplastic lymphoma kinase (ALK) 
gene fusions. MET amplification was discovered as a 
possible mechanism of resistance to a dermal growth factor 
receptor tyrosine kinase inhibitor in 2007, and c-MET 
pathway involvement in NSCLC has gradually become 
a research focus (6,7). Aberrant activation of the c-MET 
pathway primarily depends on the mechanism by which 
the MET oncogene is activated; for example, exon 14 
skipping mutations lead to MET protein overexpression. 
The juxtamembrane domain of the coding portion of 
MET exon 14 contains the binding sites for Y1003 and 
c-Cbl E3 ubiquitin ligase. When a skipping mutation 
occurs in MET exon 14, the binding sites for Y1003 and 
c-Cbl are lost, reducing receptor ubiquitination (8) and 
inhibiting MET protein degradation, leading to sustained 
MET activation (9), a driver of oncogenesis. MET protein 
overexpression studies are lacking. In contrast, more 
studies have focused on MET amplification, i.e., MET copy 
number amplification, which includes overall chromosomal 
duplication and duplication of local region genes (10). An 
increase in MET copy number can occur through polysomy 
or focal amplification. Polysomies occur when chromosome 
7, where MET is located, is inappropriately replicated by 
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segregating chromosomes or whole genomes. The presence 
of polysomes leads to an increase in MET copy number. 
With amplification, MET undergoes a regional or focal copy 
number increase without the replication of chromosome 
7 duplication 17. Therefore, focal MET amplification 
is more likely to lead to oncogenic MET addiction than 
polysomization 17 (11). Accordingly, the MET inhibitor 
crizotinib substantially benefits patients with MET 
amplification (12). The incidence of MET amplification in 
lung adenocarcinoma is approximately 2–4%, and MET 
amplification rarely co-occurs with MET gene mutations; 
thus, inhibition of MET amplification potentially inhibits 
lung cancer development. Here, we report the case of an 
NSCLC patient with MET amplification whose disease was 
effectively controlled by crizotinib treatment.

Case presentation

An 81-year-old male presented at the end of January 2021 
with an irritating cough, blood in the sputum, night sweats 
and malaise, but no fever. He had a >40-year history of 
smoking 10 cigarettes/day and had quit smoking 5 years 
earlier. The patient had a 10-year history of diabetes 
mellitus and contracted tuberculosis over 20 years earlier 
(Figure 1A). An enhanced chest CT scan was performed 
at our hospital on Mar 22, 2021, which showed a mass of 
approximately 48 mm ×42 mm in the dorsal segment of the 
lower lobe of the left lung, with moderate heterogeneous 
enhancement (Figure 1B). A left lung puncture biopsy 
was performed under ultrasound guidance at our hospital 
on Mar 23, 2021. Biopsy pathology (K202113002) 
for NSCLC was performed on Mar 24, 2021, and the 
immunohistochemistry analysis (IHC202101714) of the 
left lung puncture specimen revealed adenocarcinoma. 
The immunohistochemistry marker results were as follows: 
tumor cells p40 (−), p63 (−/+), CK5/6 (−), CK7 (2+), Napsin 
A (+), TIF-1 (2+), CD56 (−), Syn (−), CgA (−), and Ki-
67 (2+, approximately 70%) (Figure 1C). MRI of the head 
was performed on Mar 26, 2021 and showed no brain 
metastasis; on Apr 01, 2021, the NGS genetic test results 
revealed MET copy number amplification. Targeted therapy 
with crizotinib (250 mg bid) was initiated on Apr 02, 2021. 
The patient complained of recurrent fever on Apr 04, 2021. 
A chest enhanced CT scan was performed on Apr 06, 2021 
and showed a pulmonary infection (Figure 1D). On Apr 07, 
2021, oral crizotinib targeted therapy was suspended, and 
the patient was prescribed cefoperazone sodium sulbactam 
sodium and continued anti-inflammatory treatment. After 

the patient’s fever improved, oral crizotinib was resumed.
On Aug 31, 2021, the cranial enhancement MRI was 

repeated, and the comparison with the previous film 
revealed no brain metastasis (Figure 2A). Chest enhanced 
CT was repeated on Sep 01, 2021, and a mass was seen 
in the dorsal segment of the left lower lobe of the lung, 
approximately 29 mm ×24 mm in size (Figure 2B). Targeted 
therapy with crizotinib 250 mg bid was continued.

On Feb 11, 2022, a repeat chest enhanced CT scan 
showed a mass approximately 28 mm ×24 mm in size in 
the dorsal segment of the left lower lobe of the lung, and 
the evaluation of partial remission (PR) (Figure 2C) was 
unchanged in comparison with the previous scan. The 
patient did not experience any adverse events, such as 
abnormal liver function, during oral crizotinib therapy. All 
procedures performed in this study were in accordance with 
the ethical standards of the institutional and/or national 
research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for the publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

The c-MET pathway plays an important role in the 
development of lung, liver, colorectal and other cancers. MET 
exon 14 skipping mutations are a common mode of abnormal 
activation of the c-MET pathway in NSCLC, accounting for 
approximately 3% to 6% of intermediate NSCLC cases (9).  
Clinical studies have demonstrated that capmatinib has 
significant antitumor activity in previously untreated 
NSCLC patients with MET exon 14 mutations (13).  
Although there are only a few studies on MET protein 
overexpression, some studies have shown that capmatinib 
and tepotinib are meaningful in the survival of patients with 
MET overexpression, and the ORR differs (14). However, 
in the present case, the c-MET pathway was abnormally 
activated due to MET amplification, an atypical type of 
c-MET pathway activation associated with resistance to 
EGFR-TKIs (6). Inhibition of MET amplification restores 
the sensitivity of NSCLC EGFR-resistant patients to 
EGFR-TKIs. These data provide a theoretical basis 
for clinically evaluating MET inhibitors alone or in 
combination with EGFR-TKI-targeted therapy for NSCLC 
patients. One clinical study revealed savolitinib to be 
effective for treating patients with MET amplification (15).  
A phase 1b randomized study showed that tepotinib delays 
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Figure 1 Imaging and pathological examination of the patient. (A) The patient’s 3 chest CT scans showed old pulmonary tuberculosis 
lesions in the right lung; (B) patient’s lung primary lesions on Mar 22, 2021; (C) immunohistopathological analysis of the puncture biopsy 
of the left pulmonary lesions; (D) the patient’s lung infection and left pleural effusion on Apr 06, 2021. CK7, cytokeratin 7; TTF-1, thyroid 
transcription factor 1.
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the progression of MET-amplified NSCLC (16). Another 
clinical study showed that capmatinib has a remitting effect 
in patients with MET-amplified NSCLC (13). Another 
clinical study divided 38 MET-amplified NSCLC patients 
into high, medium, and low amplification level groups and 
found that patients could benefit from crizotinib after oral 
treatment. The higher the MET amplification level was, the 
better the clinical outcome (17). In another retrospective 
study, 15 patients treated with crizotinib had a median 

overall survival (OS) time of 31.0 months, suggesting 
that patients with MET amplification could benefit from 
crizotinib after taking into account the clinicopathological 
features, therapeutic efficacy, and prognosis of NSCLC 
patients (18). In another phase II cohort of three studies, the 
best overall response rate (BOR) was 32%, and the disease 
control rate (DCR) was 52% for NSCLC patients in the 
MET-amplified group treated with crizotinib (19). In a case 
report of a patient with NSCLC, the patient progressed 
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Figure 2 Imaging examination of the patient after treatment. (A) The patient was administered oral crizotinib, and there was no brain 
metastasis on reexamination after 5 months (Aug 31, 2021); (B) the patient was administered oral crizotinib, and the lung lesions were 
smaller on reexamination after 5 months (Sep 1, 2021); (C) the patient received oral crizotinib, and the lung lesions were smaller after  
10 months (Feb 11, 2022).
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after chemotherapy and targeted therapy; new MET 
amplification occurred after genetic testing; the patient’s 
symptoms were alleviated and tumor and lymph node 
shrinkage were observed after oral crizotinib treatment (20). 
Crizotinib is an ALK, ROS1 and MET TKI. However, in this 
case, genetic testing suggested that the patient had a simple 
MET amplification and was potentially sensitive to crizotinib 
treatment. After 5 months of treatment with crizotinib 
(250 mg po bid), chest enhanced CT reexamination (on 
Sep 01, 2021) showed significant reduction of the primary 
lesion, and chest enhanced CT (on Feb 11, 2022) showed 
further remission. No drug resistance occurred during 
the treatment period, and the patient is generally in good 
condition. Therefore, this case report indicates a potential 
use of crizotinib for treatment in NSCLC patients with 
MET amplification.

To date, few reports and studies have been published 
on MET-amplified NSCLC alone. Crizotinib showed 
good clinical efficacy in the MET-amplified NSCLC 
patient in this case; however, more basic experimental 
and clinical studies are needed to investigate and develop 
more effective treatment options for patients with this type 
of NSCLC. Such studies will improve the outcomes and 
clinical prognoses of NSCLC patients with abnormal MET 
pathway activation in the future.
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