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Abstract

MET-amplified glioblastoma (GBM) is rare, accounting for approximately 2-5%

of cases. However, the treatment regimens for patients with MET-amplified GBM
still have not reached a unanimous consensus. Our paper describes the use of
vebreltinib in a newly diagnosed glioblastoma patient harboring MET amplification.
This successful case study suggests that novel targeted MET inhibitors may provide
potential clinical benefits in select cases on the basis of the MET signaling pathway
status.

1 Introduction

The oncogene MET dysregulation is caused by MET amplification, mutation and fusion
[1]. MET-amplified (7q31) glioblastoma multiforme (GBM) was first reported in 1993
and is rare, accounting for approximately 2—5% of cases [2, 3]. Indeed, MET amplifica-
tion is almost exclusively found in grade 4 gliomas [4]. The incidence of MET gain is sim-
ilar in recurrent GBM (rGBM) and secondary GBM (sGBM, which means IDH-mutant
GBM progressing from lower-grade) [5]. Almost all cases of MET amplification show
MET overexpression [4, 6]. MET overexpression can promote glioma growth and angio-
genesis and sustain the glioma stem cell phenotype [7, 8].

Except for prolonged progression-free, but not overall survival afforded by the vascu-
lar endothelial growth factor antibody bevacizumab, no pharmacological intervention
has been demonstrated to alter the course of disease. Specifically, targeting cellular path-
ways frequently altered in GBM, such as the PI3K, AKT, mTOR, p53 and RB pathways,
or EGFR amplification/mutation, have failed to improve outcomes, likely due to redun-
dant compensatory mechanisms, insufficient target coverage related in part to the blood
brain barrier, or poor tolerability and safety [9].

MET receptor tyrosine kinase (RTK) is considered one of the most promising new
drug targets for the treatment of GBM. Several MET inhibitors (such as crizotinib,
onartuzumab and vebreltinib) have successfully entered clinical trials [10-12]. Vebrel-
tinib is a novel oral MET inhibitor with proven intracranial efficacy. Initial results of the
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multicenter, randomized phase II/III FUGEN trial have shown that vebreltinib confers
significant survival benefits and lower toxicity for patients with sGBM/isocitrate dehy-
drogenase (IDH)-mutant GBM with the PTPRZ1-MET (ZM) fusion gene relative to che-
motherapy [12]. Based on this research, vebreltinib was approved by the China National
Medical Products Administration for IDH mutant GBM or sGBM patients whose previ-
ous treatment failed, and the ZM fusion gene on April 23, 2024 (available from https://w
ww.nmpa.gov.cn). The drug market for vebreltinib is mainly in Eastern countries to date.
In addition, studies have reported the encouraging efficacy of crizotinib for the treat-
ment of newly diagnosed GBM (nGBM) or MET-amplified rGBM [10, 13].

Here, we report a case in which IDH-wild-type nGBM harboring MET amplification
was successfully treated with vebreltinib.

2 Case presentation

A 51-year-old Chinese male presented with complaints of paroxysmal dizziness and
headaches 2 months before hospital admission. This was followed by blurred vision,
photophobia, drowsiness and decreased memory. There was no convulsions or projectile
vomiting. The patient denied personal and family histories of tumors and worked in a
furniture factory. He did not consume alcohol but was an active smoker who smoked 10
cigarettes per day for 30 years. Since the onset of the disease, he was unable to work nor-
mally and his Karnofsky performance status (KPS) score was 70.

Contrast-enhanced cranial MR image revealed one space-occupying lesion in the
right temporal lobe (5.7 x4.4x 4.8 cm in size) with mixed signals, restricted diffusion—
weighted imaging (DWI), extensive surrounding edema, and uneven enhancement,
causing a shift of the midline to the left and another in the middle cranial base, which
is satellite tumor lesion. The possibility of high-grade gliomas was considered accord-
ing to the imaging diagnosis. The patient subsequently underwent subtotal supratento-
rial craniotomy. The patient developed some new surgery-related complications after
the operation, such as difficulty in closing the right eyelid, air leakage in the cheek, mild
restrictions in tongue movement, and a decreased sense of smell.

Postoperative pathology combined with immunohistochemistry (Fig. 1) revealed that
the patient met the diagnostic criteria for glioblastoma (WHO grade 4), with wild-type
IDH1 and an unmethylated MGMT promoter. Moreover, heteromorphic cells were
observed in the middle cranial base lesion. Genetic testing revealed MET amplification
(details in Table 1).
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Fig. 1 Results of immunohistochemistry
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Table 1 Results of the molecular genetics screening

Item Result

MGMT promoter methylation Negative (Methylation ratio: 0.05)
IDH1 R132/R172 mutation Negative

TP53 Positive (p.E285K)
MET amplification Positive
CDKN2A/2B homozygous deletion Positive

CDK4 amplifications Positive

1p/19q co-deletion Negative

TERT C228T/C250T mutation Negative

EGFR amplification/EGFR vl Negative

gain of chromosome 7 Negative

loss of chromosome 10 Negative

ATRX inactivation Negative

Tumor Mutational Burden 3.77Muts/Mb
MSI Status MSS

Copy Number Variant burden 42.0%

Note: TERT, telomerase reverse transcriptase; ATRX, a-thalassemia mental retardation X-linked
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Fig. 2 Timeline of the clinical course

The patient visited the radiotherapy department of our hospital in the first part of
September 2024 and received image-guided radiotherapy with PTV1 at 60 Gy/28 frac-
tions and CTV2 at 50.4 Gy/28 fractions from mid-September 2024 to late October 2024,
with concomitant and adjuvant oral vebreltinib (200 mg, bid) starting in early Septem-
ber 2024 (Fig. 2). The patient refused TMZ treatment. The patient underwent regular
follow-up/monitoring every three months afterwards, primarily consisting of clinical
evaluations and cranial MRI at the outpatient department.

During the follow-up period, no disease progression was observed on surveillance
MRIs according to the Response Assessment in Neuro-Oncology (RANO) Criteria
2.0 (Fig. 3). Moreover, the patient’s symptoms did not worsen. Additionally, no serious
vebreltinib-related adverse events occurred in this patient(Table 2).

3 Discussion

With a deeper understanding of the molecular pathophysiology of glioblastoma (GBM),
more selective treatment options have been developed and applied in clinical practice
[14]. To the best of our knowledge, this patient is the first reported case of a MET-ampli-
fied nGBM patient treated with vebreltinib.

Based on the early symptoms, the differential diagnosis was cerebral ischemia and
migraine, and then GBM was diagnosed by MRI and postoperative pathology. As for
the postoperative complications, such as difficulty in closing the right eyelid, air leakage
in the cheek, mild restrictions in tongue movement and a decreased sense of smell, we
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Fig. 3 Dynamic MR image during the clinical course. T1+C, contrast-enhanced T1-weighted image; TTWI, T1-
weighted image; T2WI, T2-weighted image; IGRT, image-guided radiotherapy

Table 2 AEs during vebreltinib treatment
Adverse events Grading

Hypertriglyceridemia Grade 1
Hypercholesterolemia -
Aspartate aminotransferase increased -
Alanine aminotransferase increased -
Hypoalbuminemia -
White blood cell count decreased -
Platelet count decreased -
Hypothyroidism -
Decreased blood sodium -
Rash Grade 1
Diarrhoea -
Decreased appetite Grade 1
Fatigue -
Nausea -
Vomiting -
Musculoskeletal pain -
Oral mucosal reactions -

Note: AEs during treatment evaluated by the Common Terminology Criteria for Adverse Events (CTCAE 5.0)

believe that surgical resection affected the Facial Nerve, Hypoglossal Nerve and Olfac-
tory Nerve.

During the period of approximately 8.5 months from the time of diagnosis to the pres-
ent, the patient in this case did not experience disease progression. The progression-free
survival reported to date is similar to that reported in previous studies [15]. Notably,
in addition to MET amplification, this patient had other mutations that were negatively
associated with efficacy, such as CDKN2A/2B homozygous deletion and CDK4 ampli-
fication [16, 17]. Synergistic effects arising from interactions between these mutations
have been observed [18], though comprehensive exploration of these mechanisms falls

outside the scope of this investigation.
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First, patients selection based on the HGF/MET signaling pathway status may provide
survival benefits in GBM [19]. The phase II GO27819 study investigated the effects of
onartuzumab (a monovalent MET inhibitor) plus bevacizumab (Ona+Bev) compared
with placebo plus bevacizumab (Pla+ Bev) in rGBM patients [11]. These results demon-
strated that adding onartuzumab to bevacizumab did not yield further clinical benefits.
Interestingly, subgroup analysis revealed that patients with elevated HGF could benefit
from Ona+ Bev [11, 20]. Recently, Pham et al.. reported a patient treated with tepotinib
for ZM fusion and MET amplification GBM who achieved a surprising survival time,
resulting in a complete and durable response for 35 months [21]. Another case report
revealed that rGBM patients treated with crizotinib overexpressing both mesenchymal
lymphoma kinase (ALK) and MET proteins had significantly longer survival times than
those treated with MET alone [22]. This case report suggests that the more targets a
GBM patient receives treatment, the more effective the treatment will be.

Second, when is it optimal to add MET inhibitors? First- or second-line therapy? These
questions emphasize the importance of determining the optimal time point for the use
of MET inhibitors in clinical practice. There are currently studies with positive results in
both modalities (Table 3). Experience from the VE-BASKET study suggests that its use
may be more beneficial in patients with nGBM [23].

Finally, aberrant activation of the MET signaling pathway promotes tumor cell migra-
tion, proliferation, invasion, survival, and tumor angiogenesis through various path-
ways, such as the START, PI3K/AKT, and Ras/MAPK pathways (Fig. 4) [25]. However,
the clinical prognostic value of MET overexpression in GBM is still a topic of debate.
Carvalho et al.. reported that MET overexpression was associated with poorer OS in

Table 3 Summary of published studies and case reports

Ref. Study Design No. of Study arms ORR mOS mPFS PFS6 grade=3
patients (%) (months) (months) (%) adverse
events
(%)
Martinez- Ib, single-arm, 38 Stupp re- 286 226 10.7 715 32
Garcia multicenter gime +crizotinib
2022 nGBM
GEINO 2014-2020
1402 [10]
Jiang 11711, random- vebreltinib vebreltinib 95 631 1.87 NA 7
2024 ized, multicenter, group:42  TMZ or (cis- 26  338* 1.05*% 122
FUGEN open-label chemo- platinum with
study sGBM/IDH therapy Etoposide)
[12] mutant GBM group: 39
patients with

failed previous
treatment, ZM

fusion
Clough- I, randomized, Ona+Bev: Onartu- 222 88 39 339 385
esy 2017  double-blind, pla- 64 zumab +Bev 237 126 29 290 359
GO27819 cebo-controlled, Pla+Bev:  (Ona+Bev)
study multicenter 65 placebo+Bev
[11] rGBM (Pla+Bev)

2012-2013
vanden I, 10 INC280 0 NA NA NA NA
Bent MET amplification

2020 [24]

Note: *, p <0.05; mOS, median overall survival; mPFS, median progression-free survival; ORR, objective response rate; Bev,
bevacizumab; NA, not available; TMZ, temozolomide; Stupp regime, (an official) standard radiotherapy with concomitant
and adjuvant TMZ; ZM, PTPRZ1-MET
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rGBM patients receiving second-line Bev treatment [26]. A study by Kong et al.. yielded
similar findings [27]. This may be associated with the activation of the MET/STAT4/
PD-L1 pathway and increased number of tumor-associated macrophages [28]. In con-
trast, Kwak et al.. reported that the survival of GBM patients with MET overexpression
was significantly better than that of GBM patients without MET overexpression [4] and
that MET amplification was not related to the prognosis of GBM [4]. Differences in the
thresholds and methods of detection may be one reason for this debate [29]. Moreover,
it is still unclear whether or to what extent different MET gene alteration patterns play a
role in this process.

MET amplification leads to increased transcription and translation of the MET pro-
tein with sustained activation of downstream effector signaling, including START, PI3K/
AKT, and Ras/MAPK.

4 Conclusion

In summary, this case suggests that patients with MET-amplified GBM may ben-
efit clinically from MET inhibitors. However, whether MET amplification can serve as
a predictive factor for the response of GBM patients to vebreltinib still needs further

investigation.
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