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MET in NSCLC may be a:

Primary oncogenic driver: exon 14 
skipping mutations, high-level 
amplification, MET fusions

Secondary co-driver of acquired 
resistance in patients with NSCLC and  
EGFR mutations or other oncogenic 
alterations

Mesenchymal–epithelial transition (MET) 

proto-oncogene long arm of human 

chromosome 7

Encodes the tyrosine kinase receptor for 

hepatocyte growth factor (HGF)

MET signaling regulates important cell functions 
dysregulation may contribute to oncogenesis



The first activating mutations identified within the MET gene were discovered by genome-wide analysis of families 

with hereditary papillary renal cell carcinoma

Over the past two decades, alterations within and outside the MET kinase domain have been described in several 

solid tumours, including NSCLC, glioblastoma, breast, renal and colon cancers, as well as cancers of unknown 

primary origin

Suggests that activated MET plays a significant role in the tumourigenic process in a wide range of cell types

•History of MET spans > 3
decades

• MET proto-oncogene and its 
ligand HGF first discovered in 
the mid-1980s

• MET found to be 
dysregulated in lung cancers 
in the mid-1990s

Drilon et al. J Thorac Oncol . 2017



METex14 mut
Occur in NSCLC mostly independently of other 

oncogenes
Mutually exclusive with  these molecular drivers

1% of patients with squamous cell carcinoma lung

MET Amp
often co-occur with other pathogenic mutations 

(NRAS, KRAS and TP53)

Squamous cell ca:
Former or current smokers- over 50% of patients



shorter exon 14– spliced protein:  increased stability increases MET signaling

older patients 

(median age of 72 

years) 

Higher percentage of 

eversmokers

compared to patients 

with tumours

harbouring other 

oncogenic alterations

aggressive disease, 

resistance to 

anticancer

therapies, and poor 

prognosis when not 

treated with MET 

inhibitors

High frequency in non- squamous subtype of pulmonary sarcomatoid carcinoma: 

5–32%

Heterogeneous group of 

indels and missense 

mutations: post-translational 

modifications detectable at 

the RNA level



• Dysregulated MET expression and activity can be detected at the DNA, RNA, and protein levels

• IHC detects protein overexpression: poor correlation between IHC and METex14 skipping mutations 
and MET amplification, Guidelines do not support the use of MET IHC as a surrogate marker or 
screening for genomic MET alterations

• Fluorescence in situ hybridization (FISH) identify gene amplification- can be utilized in select 
scenarios

• Reverse transcription polymerase chain reaction (RT-PCR) detect gene mutations

• Next-generation sequencing (NGS) detect both amplifications and mutations, depending on the 
sample used (i.e., DNA and/or RNA)

• More MET-ex14 mutations identified by RNA NGS than DNA NGS, DNA NGS: 16/644 (2.5%), 
RNA NGS: 25/644 (3.9%)*

• Due to a high risk of poor sensitivity, caution is needed when amplicon-based DNA panels are 
used to capture some genomic METex14 skipping mutations without combined RNA 
sequencing.

• Guidelines recommend broad based multi-target testing, rather than single gene testing

* Jurkiewicz. ASCO 2020. Abstr 9036.

Testing Strategies 



Drugs targeting MET 

Small molecule TKIs
Monoclonal 
antibodies

against MET or HGF



Small 
molecule 

MET 
inhibitors

Type 
1A

Type 
1B

Type 
2 

Type 
3

Bind to MET’s unique 

autoinhibitory conformation by 

interacting with Y1230 in the 

MET activation loop

Block ATP binding: preventing 

phosphorylation/activation of 

the receptor

Crizotinib Type 1A

Bind to the adenosine

binding site and extends to 

the hydrophobic back pocket

e.g. cabozantinib, glesatinib, 

merestinib

Bind to allosteric sites rather than the 

ATP-binding site

clinical trials investigating tivantinib

were terminated early due to futility

Type Ib inhibitors 

are highly specific 

for MET and have 

fewer off-target 

effects compared

to type Ia.

Eg capmatinib, 

tepotinib, savolitinib



PROFILE 1001: Crizotinib in MET Exon 14–Altered NSCLC

• Crizotinib: multikinase TKI approved for 
treatment of ALK+ and ROS+ NSCLC

• 250 mg twice daily

• Open-label, multicohort phase I study 
evaluating efficacy, safety of crizotinib
in NSCLC, including a METex14 
expansion cohort (n = 69)

• No difference in ORR by type of MET 
alteration, either by splice-site region or 
by mutation type 

• Estimated mOS: 20.5 months, 12-month 
rates of 70%

• Intracranial efficacy: poor brain 
penetration

Drilon. Nat Med. 2020;26:47. Paik. ASCO 2019. Abstr 9005. Wolf. ASCO 2019. Abstr 9004. Slide credit: clinicaloptions.com

Best % Change in Target Lesion Size from Baseline (n = 52*)

ORR: 32%
Median DoR: 9.1 mos
Median PFS: 7.3 mos

*Of 65 response-evaluable patients, 13 excluded from waterfall plot.
†METex14 alteration by local testing; ROS1+, WT MET by central testing.†
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http://www.clinicaloptions.com/


prospective, international, open label, multiple-cohort, 

phase 2 study

Patients with advanced stage NSCLC  were assigned 

to cohorts on the basis of MET status and previous 

lines of therapy

Stable brain metastases allowed 

400 mg twice daily fasting in cohorts 1 - 5 

without fasting restrictions in cohorts 6 and 7 (now no 

food restrictions!!)



no considerable differences in response according to the type of genetic alteration causing MET exon 14 skipping
mutations or the co-occurrence of MET amplification

Intracranial responses: 54%, CR in four patients. 

mPFS: 5.4 months among previously treated patients and 12.4 months among treatment naïve patients

Clinically meaningful median OS of 20.8 months in first-line (Cohort 5b) and of 13.6 months in relapse settings 

(Cohort 4)



Open-label, phase 2 study : VISION study 
Tepotinib 500 mg OD
patients with advanced or metastatic NSCLC

3 cohorts: 
Cohort A: MET exon 14 skipping mutations were enrolled
Cohort B: MET-amplified disease (but without MET exon 14 skipping mutations)
Cohort C: patients with MET exon 14 skipping mutations
for confirmatory analysis of the results in cohort A

Prospective testing of MET exon 14 skipping mutations: 
Circulating free DNA (cfDNA) obtained from plasma (liquid biopsy)Guardant360
Or 
RNA obtained from fresh or archival tumor-biopsy tissue: Oncomine Focus
Assay

Tepotinib: highly selective oral MET inhibitor





Outcomes were similar in the two biopsy categories
No association was noted between the location or type of the MET exon 14 alteration 

and outcome



VISION: Tumor Response

Paik. ASCO 2019. Abstr 9005.
Patients excluded due to unavailable BL/on-tx measurement (IRC/investigator): 1L, 5/8; 2L, 4/5, ≥ 3L, 4/3.
n = 1 excluded from all efficacy analysis due to insufficient METex14 data.

ORR (L/T): 58.8/44.4

Tumor shrinkage in 92% of patients by both IRC and investigator
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44.6% 45.7%

response rates were similar regardless of baseline characteristics and the number of lines of previous therapies



Multicentre, single-arm, open-label, phase 2 study
70 patients

Savolitinib: 600 mg (bodyweight ≥50 kg) or 400 mg (bodyweight <50 kg) once a day
Cohort 1: MET inhibitor-naïve
Cohort 2: MET inhibitor-treated
Cohort 3: An exploratory study cohort was added after the completion of cohort 1 enrolment to investigate 
the efficacy, safety, and pharmacokinetic characteristics of savolitinib when administered through different 
methods 

21% patients had brain metastases



14% treatment 
related 

discontinuation

15 patients with brain metastases 
showed stable or decreased brain lesions 
after savolitinib treatment 

Three patients who had brain 

metastases selected as target lesions 

by investigators had intracranial 

partial responses. 



Pseudo Acute Kidney 
Injury/ rise in serum 

creatinine:  inhibition of 
renal transporters—
multidrug and toxic 

extrusion protein 1 and 2-
K (MATE1 and MATE2-K)

Monitor for ILD and pneumonitis during treatment; monitor LFTs; counsel patients to limit direct UV exposure due to 
potential photosensitivity and to use effective contraception due to potential risk to fetus

Grade 3 peripheral edema 
approx. 8%

SAFETY 



Which 
drug? 

Patient 
preference

Toxicity 
profile 

Smoking 
status

Regulatory 
approvals/ 

Access



Cross Trial comparison of the small molecule MET inhibitors



Crizotinib: 
lower ORR

ORR: 45-
68% in 1st

line ( 
capmatinib

highest)

ORR: 40-
45% in 2nd

or later 
lines of 
therapy



Emerging Targeted therapy for NSCLC with MET exon 14 skipping mutations 









MET amplification

• 2 different quantification FISH criteria used:

• increase in absolute copy number (e.g. mean copy number of the 
gene per cell)

• Increase in the ratio of gene copies relative to other areas on the 
same chromosome (MET/CEP7 ratio)

• Recent clinical trials with MET inhibitors define different cut-offs for 
MET amplification positivity

• Consensus on the definition of MET positivity yet to be reached



Preliminary evidence indicates activity of MET inhibitors in patients with NSCLC and MET amplification

The number of evaluated patients in these trials is small, duration of the follow-up is short, and the amplification 

thresholds are not clearly defined and vary between the trials

Some results were lower than the prespecified threshold for significance









Patients with Advanced EGFR-Mutated 
NSCLC

with Acquired MET Amplification Progressing 
on EGFR Inhibitors



phase II INSIGHT 2 study: currently 

investigating tepotinib plus 

osimertinib in patients with EGFR-

mutant NSCLC

with acquired resistance to prior 

EGFR TKIs due to MET 

amplification



phase II trials ongoing with savolitinib 

in patients with EGFR mutant-NSCLC 

with

MET amplification and progression on 

previous osimertinib: SAVANNAH and 

ORCHARD

experienced disease progression while
receiving first-generation EGFR inhibitors



combination of amivantamab

and lazertinib, a third-generation 

TKI

Metastatic/unresectable NSCLC with 
EGFR ex19del or L858R mutation and 
progression on osimertinib without 

intervening chemotherapy

Additional validation analyses with both NGS and IHC needed to confirm these promising preliminary 

data



MET exon 14 skipping mutation: our experience

363 NSCLC cases 

tested

NGS

MET exon 14 skipping 

n=19

Histology

Adenocarcinoma: 16

SQCC: 2

Histology

Poorly differentiated: 1

At diagnosis: 17

At progression: 2

NGS positive:

PCR positive: 22

NGS positive: 

PCR negative: 9

Smoker: 5

Non-Smoker:14

Male: 12

Female:7

Capmatinib:10



Capmatinib experience

Features 1 2 3 4 5 6 7 8 9

Age/Sex 76/F 68/F 69/M 64/M 60/F 60/M 70/M 75/M 59/F

Met 14 At diagnosis At diagnosis At diagnosis At diagnosis At diagnosis At diagnosis At diagnosis
After 
progression

At diagnosis

Smoking No No Yes No No No No No No

Capmatinib

After CT, 
developed ILD 
after 17 days 
of treatment, 
died

After CT, 6 
months 
capmatinib, 
alive

After CT, 
ongoing since 
5 months  

After CT, took 
capmatinib for 
7 months, 
now on 
nivolumab

After CT, alive 
on capmatinib 
since 15 
months

After CT, on 
capmatinib 
since 3 
months

After CT, 
capmatinib 
since 4 
months 

After Chemo, 
capmatinib 
since 3 
months

After chemo, 
started 
capmatinib
this month


