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ABSTRACT
Purpose: Mesenchymal-epithelial transition tyrosine kinase receptor (MET) amplification 
is one of the common acquired resistance mechanisms to epidermal growth factor recep-
tor (EGFR) tyrosine kinase inhibitor (TKI). To evaluate the usefulness of screening methods 
for MET status, we studied the impact of MET amplification or protein overexpression in 
EGFR-mutant non-small cell lung cancer patients who were treated with EGFR TKI. 
Methods: A total of 214 patients treated with EGFR TKI as first-line therapy with avail-
able tissue biopsy was analyzed. Paired biopsies were obtained from 111 patients at 
baseline and at onset of resistance. MET status was determined by immunohistochem-
istry (IHC) and fluorescence in situ hybridization (FISH).
Results: Among 111 patients with paired samples, incidence of MET alteration was in-
creased according to both MET overexpression by IHC (14.4% to 22.5%) and MET ampli-
fication by FISH (1.8% to 8.1%) with moderated to strong IHC intensity samples after 
EGFR TKI treatment. In patients treated with 1st-generation EGFR TKI, MET amplification 
by FISH was significantly related to shorter progression-free survival (P=0.04) and over-
all survival (P=0.01). In contrast, there was no difference in clinical outcomes according 
to MET intensity of IHC. Patients harboring MET amplification by FISH were associated 
with poor clinical outcomes compared to those with T790M mutation at progression. 
Conclusion: These results suggest that FISH is more informative than IHC for identifica-
tion of patients with MET amplification as an EGFR TKI resistance mechanism. Given the 
poor outcome in patients who developed MET amplification, combinational trials with 
more active MET inhibitor are needed to overcome resistance.
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INTRODUCTION

Epidermal growth factor receptor (EGFR) mutation is fre-
quently found in non-small cell lung cancer (NSCLC) patients, 
especially in never-smoker, female, and Asian cohorts. EGFR 
tyrosine kinase inhibitors (TKIs) are the established first-line 
therapy in patients with NSCLC harboring EGFR mutation. 
However, most patients inevitably counter disease progres-
sion due to acquired resistance. T790M mutation is the most 
common resistance mutation and accounts for 40% to 50% of 
cases, followed by activation of a bypass signaling pathway 
such as mesenchymal-epithelial transition tyrosine kinase re-
ceptor (MET) amplification [1,2].

The MET gene and its ligand hepatocyte growth factor/scat-
ter factor are part of a signal pathway affecting cell cycle pro-
gression, cell survival, and cell migration [2,3]. Activation of 
the MET gene is associated with initial and acquired resis-
tance to EGFR TKI in NSCLC patients [4]. Amplification of the 
MET gene is detected in 2% to 5% of NSCLC patients, and up 
to 22% of patients with NSCLC who progress on first-line 
EGFR TKIs have MET amplification or other MET-based mech-
anisms of resistance [1,5]. While patients with T790M muta-
tion have achieved prolonged overall survival (OS) after de-
velopment of osimertinib, a third-generation EGFR TKI, there 
is no effective inhibitor for treatment of MET gene amplifica-
tion [6]. Given the encouraging results of the combination of 
EGFR TKI with selective MET inhibitors including capmatinib, 
savolitinib, tepotinib, or amivantamab, it is crucial to identify 
patients with MET alterations as a mechanism of EGFR TKI re-
sistance [7-10].

For identification of MET amplification, fluorescence in situ 
hybridization (FISH) is a commonly used technique. Usually, 
MET amplification is defined as a mean of five or more gene 
copy numbers (GCN) of MET per cell (GCN≥5) or a ratio of 
MET to centromere of chromosome 7 ratio (MET/CEP7) ≥2.0 
[11,12]. Recently, next-generation sequencing (NGS) has been 
used to determine MET copy number, but the cut-off for MET 
amplification varies across NGS platforms [13,14]. Since MET 
can be overexpressed in cancers that harbor an activating ge-
nomic signature like MET amplification, MET protein overex-
pression using immunohistochemistry (IHC) is also a screen-
ing method for MET amplification [9]. The extent and intensi-
ty of IHC staining as assessed by a pathologist provide a semi-
quantitative indication of MET protein expression. In general, 
the degree of expression is typically quantified as a staining 
score on a scale of 0 to 3+, corresponding to negative (0), 
weak (1+), moderate (2+), or strong (3+) staining, and a stain-

ing score of 3+ in at least 50% of the cells is a commonly used 
cut-off for MET overexpression [15]. 

Given the low incidence of MET amplification and difficulty 
of tissue obtaining after EGFR TKI failure, it is not feasible in 
the clinic to screen every patient by FISH or NGS. Though MET 
IHC has been used as an initial screening test for MET amplifi-
cation, its accuracy has been controversial [9,16,17]. There-
fore, we analyzed MET amplification by FISH and protein ex-
pression by IHC in tissue biopsy samples obtained from pa-
tients at baseline and at the time of resistance to EGFR TKI to 
evaluate the relevance of each testing method.

METHODS

Patients
This study included 214 EGFR-mutated NSCLC biopsy speci-
mens from Samsung Medical Center between 2015 and 2020. 
All patients received 1st- or 2nd-generation EGFR TKI, such as 
erlotinib, gefitinib, or afatinib. Biopsy samples were obtained 
by transbronchial lung biopsy, surgery, or percutaneous nee-
dle aspiration at baseline and/or at the time of progression. 
Clinical characteristics and clinical outcomes were retrospec-
tively retrieved from electronic medical records. EGFR TKI re-
sponse was evaluated by RECIST version 1.1. The study was 
reviewed and approved by the Institutional Review Board 
(IRB) of Samsung Medical Center, Seoul, Korea (IRB No. 2020-
08-027). Individual consent for this retrospective analysis was 
waived.

Immunohistochemistry
Formalin-fixed paraffin-embedded tissue slides were stained 
with anti-total c-MET (SP44) rabbit monoclonal primary anti-
body (#7904430, Ventana Medical Systems, Tucson, AZ, USA). 
The MET IHC results were evaluated by a pathologist, and 
staining intensity of each slide was graded as negative (0), 
weak (1+), moderate (2+), or strong (3+). MET overexpression 
was defined as IHC 3+ in more than 50% of tumor cells [15]. 

Fluorescence in situ hybridization
For cases with moderate to strong staining, MET FISH was 
performed to confirm amplification using ZytoLight SPEC 
MET/CEN7 dual-color probe (Zytovision, Bremerhaven, Ger-
many). Fifty nuclei of tumor cells were selected using 4′,6-di-
amidino-2-phenylindole (DAPI) and the average count of MET 
signals was determined for each specimen. MET amplifica-
tion was defined as MET GCN≥5 or MET/CEP7 ratio ≥2 
[11,12].



235https://doi.org/10.23838/pfm.2022.00058

Bo Mi Ku, et al.

Statistical analyses
Descriptive statistics were used to describe clinical character-
istics of patients. Correlation between FISH and IHC was eval-
uated with Fisher’s exact test. Survival was analyzed with the 
Kaplan-Meier method and compared by log-rank test. Pro-
gression-free survival (PFS) was defined as the time from ini-
tiation of EGFR TKI treatment to disease progression or death 
from any cause, and OS was defined as the time from initia-
tion of EGFR TKI treatment to death of any cause. Statistical 
significance was defined by two-sided test as P<0.05. All 
analyses were performed using R software version 3.6.3 (R 
Foundation for Statistical Computing, Vienna, Austria) and 
GraphPad Prism version 3 8.4.3 (GraphPad Software Inc., San 
Diego, CA, USA).

RESULTS

Patient demographics and clinicopathological  
characteristics 
A total of 214 patients who had undergone biopsy either be-
fore EGFR TKI treatment (n=183) or at progression (n=142) 
was included in this study. The median age was 63 years 
(range, 30 to 89), 38.3% were male, all of them had adenocar-
cinoma, 66.4% were never-smokers, and 96.3% were stage IV. 
The EGFR mutation subtypes detected before EGFR TKI treat-
ment were exon 19 deletion in 60.7%, L858R substitution in 
34.1%, and others in 5.1%. The EGFR TKIs used were afatinib, 
gefitinib, and erlotinib in 44.9%, 42.5%, and 12.6% of pa-
tients, respectively (Table 1). Among 214 patients, 111 (51.9%) 
had paired biopsy samples at baseline and progression. Oth-
ers had only baseline biopsy sample (n=72, 33.6%) or only 
progression biopsy sample (n=31, 14.5%).

Clinical characteristics of 111 patients who had paired biop-
sy samples at baseline and progression were similar to those 
of entire study population. The median age was 63 years 
(range, 30 to 89), 36.9% were male, all of them had adenocar-
cinoma, 68.5% were never-smokers, and 96.4% were stage IV. 
The EGFR mutation subtypes were exon 19 deletion in 55.9%, 
L858R substitution in 39.6%, and others in 4.5%. The EGFR 
TKIs used were afatinib, gefitinib, and erlotinib in 38.7%, 
45.0%, and 16.2%, respectively (Table 1).  

Prevalence of MET alteration at baseline and at  
progression to EGFR TKI treatment 
To determine the MET expression status, MET IHC was con-
ducted in 325 biopsy samples (baseline, 183 samples; pro-
gression, 142 samples) (Fig. 1A, Supplementary Fig. 1). As pa-

tients with high MET protein expression showed high consis-
tency with MET amplification [16], MET FISH was further eval-
uated in 65 biopsy samples (baseline, 20 samples; progres-
sion, 45 samples) (Supplementary Fig. 1) which had moderate 
or strong IHC intensity. Positive MET overexpression (3+) by 
IHC was found in 16.4% (30/183) and 22.5% (32/142) of pa-
tients at baseline and progression, respectively (Fig. 1B). In 
183 baseline samples, two showed MET amplification and 
overexpression on both FISH (GCN≥5) and IHC (3+). Moder-
ate MET IHC intensity (2+) was identified in one sample by 
FISH (GCN=6.5). In comparison, in 65 FISH samples with 
moderated to strong IHC intensity of 142 progression sam-
ples, 11 cases were positive for MET amplification and overex-

Table 1. Clinical characteristics of patients  

Characteristic
All patients 

(n=214)
Patients with paired 

biopsy (n=111)

Age

Median (range) (yr) 63 (30–89) 63 (30–89)

<Median 105 (49.1) 53 (47.7)

≥Median 109 (50.9) 58 (52.3)

Sex

Male 82 (38.3) 41 (36.9)

Female 132 (61.7) 70 (63.1)

Smoking history

Ever 72 (33.6) 35 (31.5)

Never 142 (66.4) 76 (68.5)

Histology

Adenocarcinoma 214 (100) 111 (100)

Stage

III 7 (3.7) 4 (3.6)

IV 206 (96.3) 107 (96.4)

EGFR mt status

Ex19 deletion 130 (60.8) 62 (55.9)

L858R 73 (34.1) 44 (39.6)

Othersa) 11 (5.1) 5 (4.5)

EGFR TKI therapy

Gefitinib 91 (42.5) 50 (45.0)

Erlotinib 27 (12.6) 18 (16.2)

Afatinib 96 (44.9) 43 (38.7)

Values are presented as number (%) unless otherwise indicated.
EGFR, epidermal growth factor receptor; mt, mutation; TKI, tyrosine 
kinase inhibitor. 
a)Others include samples with G719X, S768I, Insertion 20 mutation or 
without EGFR mutation data. 
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pression in both FISH (GCN≥5) and IHC (3+). There was no 
MET amplification by FISH in progression samples with weak 
(0–1+) or moderate (2+) IHC intensity. 

To verify MET alteration by EGFR TKI treatment, we analyzed 
only paired biopsy cases. Among 111 paired biopsy samples, 
MET overexpression by IHC (3+) was found in 14.4% (16/111) 
and 22.5% (25/111) at baseline and progression, respectively 
(Fig. 1C). In addition, MET amplification by FISH was identified 
in three patients at baseline and nine patients at progression 
(Fig. 1D). Proportion of MET-altered patients was increased at 
the time of progression according to both IHC and FISH.

Concordance of MET status between FISH and IHC
To evaluate the relevance between FISH and IHC, we com-
pared the concordance of MET amplification by FISH and 

overexpression by IHC. Of the 65 samples analyzed with both 
IHC and FISH, 20.0% harbored MET amplification and overex-
pression in both tests (n=13). The rate of MET amplification 
or overexpression detected only by FISH or only by IHC was 
21.5% (n=14) and 66.2% (n=43), respectively. Compared 
with FISH, IHC showed a sensitivity of 92.9%, a specificity of 
41.2%, a positive predictive value of 30.2%, and a negative 
predictive value of 95.5%; a 52.3% concordance rate was ob-
served between the methods (Table 2).

Relationship between T790M mutation and MET  
amplification
Both T790M mutation status and MET amplification were 
available for 142 patients who underwent biopsy at progres-
sion (Table 3). The T790M mutation was found in 56.3% 

Fig. 1. Mesenchymal-epithelial transition tyrosine kinase receptor (MET) alteration in biopsy samples before and after epidermal growth 
factor receptor (EGFR) tyrosine kinase inhibitor (TKI) treatment. (A) Overview of analyzed samples. (B) The relative frequencies of MET 
staining intensity by immunohistochemistry at baseline and progression. Among 111 paired biopsy samples, proportion of MET 
overexpression (C) and MET amplification (D) increased after EGFR TKI treatment compared to baseline. FISH, fluorescence in situ 
hybridization; GCN, gene copy number.
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(80/142) of patients. Although MET overexpression by IHC (3+) 
was found in 11.3% (9/80) of patients in the T790M-positive 
group, there was no case of MET amplification by FISH (GCN
≥5). In contrast, among 62 patients with T790M negativity, 
MET overexpression by IHC (3+) was found in 37.1% (23/62) of 
patients and 11 patients had MET overexpression and MET 
amplification by both IHC and FISH. Presence of T790M muta-
tion showed an inverse relationship with proportion of MET 
amplification.

Clinical outcome in patients with MET status by FISH 
and IHC 
To assess the prognostic impact of MET amplification status, 

we analyzed PFS and OS in 1st- and 2nd-generation EGFR 
TKI-treated groups. In the 1st-generation EGFR TKI-treated 
group, MET amplification was confirmed in six samples (one 
at baseline and five at progression). PFS and OS in MET am-
plification-positive patients were significantly shorter than in 
others. Median PFS was 8.6 and 13.7 months in MET amplifi-
cation-positive patients and others, respectively (hazard ratio 
[HR], 2.26; 95% confidence interval [CI], 0.68 to 7.48; P=0.04) 
(Fig. 2A). The median OS was 23.5 months in MET amplifica-
tion-positive patients and undefined in others (HR, 3.55; 95% 
CI, 0.58 to 21.52; P=0.01) (Fig. 2B). In contrast, for the 2nd- 
generation EGFR TKI-treated group, MET amplification was 
confirmed in eight samples (two at baseline and six at pro-

Table 2. Comparison of MET FISH and IHC (n=65)

FISH
Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Positive Negative Total

IHC 92.9 41.2 30.2 95.5

Positive 13 (20.0) 30 (46.2) 43 (66.2)

Negative 1 (1.5) 21 (32.3) 22 (33.8)

Total 14 (21.5) 51 (78.5) 65 (100.0)

Values are presented as number (%).       
MET, mesenchymal-epithelial transition tyrosine kinase receptor; FISH, fluorescence in situ hybridization; IHC, immunohistochemistry; PPV, posi-
tive predictive value; NPV, negative predictive value.

Table 3. Specimen characteristics of 142 progression samples       

EGFR mutation

Baseline After EGFR TKI therapy

EGFR (n=142) EGFR (n=142)
MET IHC score (n=142) MET FISH (n=45)

IHC intensity n IHC 3+ (n) GCN n

Ex19 del 79 28 0–2+ 16 12 ≥5 6

3+ 12 <5 6

Ex19 del/T790M 1 52 0–2+ 45 12 ≥5 0

3+ 7 <5 12

L858R 55 29 0–2+ 18 15 ≥5 5

3+ 11 <5 10

L858R/T790M 0 26 0–2+ 24 4 ≥5 0

3+ 2 <5 4

Othersa) 7 5 0–2+ 5 2 ≥5 0

3+ 0 <5 2

Othersa)/T790M 0 2 0–2+ 2 0 ≥5 0

3+ 0 <5 0

EGFR, epidermal growth factor receptor; TKI, tyrosine kinase inhibitor; MET, mesenchymal-epithelial transition tyrosine kinase receptor; IHC, im-
munohistochemistry; FISH, fluorescence in situ hybridization; GCN, gene copy number. 
a)Others include samples with G719X, S768I, insertion 20 mutation or without EGFR mutation data.
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gression). There was no significant difference in PFS (P=0.61) 
or OS (P=0.83) between patients with or without MET ampli-
fication (Fig. 2C, D). In addition, there was no significant dif-
ference in PFS or OS according to the status of MET overex-
pression at the time of progression in both 1st- or 2nd-gener-
ation EGFR TKI-treated patients (Supplementary Fig. 2). 

Clinical outcomes according to MET amplification 
and T790M mutation 
For the 1st-generation EGFR TKI group, the T790M mutation 
was found in 64 patients and MET amplification of T790M- 
negative patients was confirmed in six samples (one at base-
line and five at progression). PFS was significantly shorter in 
MET amplification-positive patients compared to T790M-pos-
itive patients. The median PFS was 8.6 and 15.5 months in 
MET amplification-positive and T790M-positive patients, re-

spectively (HR, 2.59; 95% CI, 0.72 to 9.27; P=0.02) (Fig. 3A). 
Also, OS was significantly shorter in MET amplification-posi-
tive patients (median, 23.5 months) compared to T790M-pos-
itive patients (median, undefined) (HR, 5.38; 95% CI, 0.65 to 
44.35; P=0.0008) (Fig. 3B). In the 2nd-generation EGFR TKI 
group, the T790M mutation was found in 50 patients and MET 
amplification of T790M-negative patients was confirmed at 
six progression samples. However, there was no difference in 
PFS or OS between MET amplification-positive and T790M- 
positive patients in the 2nd-generation EGFR TKI group (Fig. 
3C, D). 
 

DISCUSSION

In this study, we evaluated the MET status of 241 lung adeno-
carcinoma patients who received EGFR TKI therapy using bi-

Fig. 2. Prognostic significance of mesenchymal-epithelial transition tyrosine kinase receptor (MET) amplification by fluorescence in situ 
hybridization in patients treated with epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor (TKI). In the 1st-generation EGFR TKI 
group, MET amplification-positive patients showed significantly shorter (A) progression-free survival (PFS) and (B) overall survival (OS) than 
others. In the 2nd-generation EGFR TKI group, patient stratification by MET amplification had no effects on (C) PFS and (D) OS. HR, hazard 
ratio; CI, confidence interval.
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opsy samples at baseline and progression. Among them, 111 
patients had paired biopsy samples and were separately ana-
lyzed to compare MET status change before and after treat-
ment. To the best of our knowledge, this is the first study to 
compare the results of IHC and FISH for MET status in paired 
biopsy samples of EGFR TKI-treated patients. 

In our population, 16.4% and 1.6% of patients showed MET 
overexpression by IHC and MET amplification by FISH before 
EGFR TKI treatment. However, these proportions increased 
after EGFR TKI treatment to 22.5% and 7.8%, respectively. 
These proportions are consistent with MET amplification 
prevalence approximated in previous studies. Paired biopsy 
samples showed similar results, suggesting that both IHC and 
FISH can be used to identify MET status alteration. However, 
MET overexpression by IHC might not always be reflective of 

MET amplification [17]. In acquired resistance mechanisms of 
EGFR TKI, T790M, and MET amplification have been found al-
most mutually exclusively [18]. When stratifying a study pop-
ulation according to presence of T790M mutation, T790M- 
positive patients had much lower MET overexpression and 
amplification by both IHC and FISH than did T790M-negative 
patients. Based on the well-known inverse relationship of 
T790M mutation and MET amplification, MET IHC showed 
high false positive prediction, and FISH showed more accu-
rate detection for MET amplification. When MET FISH was 
performed to confirm the MET IHC result, some samples with 
strong intensity of IHC (3+) had low GCN (<5) by FISH. In addi-
tion, 19 paired samples with MET IHC-positive (1–3+) at base-
line showed MET IHC negativity at progression. However, 
there was no case of baseline-positive and progression-nega-

100

75

50

25

0

PF
S 

(%
)

                       12                    24                  36                    48

64                 43                    15
6                    3                       1

Months
# at risk

T790M+(n=64)
T790M -/MET amplification+(n=6)

P=0.02
HR, 2.59
95% CI, 0.72–9.27

100

75

50

25

0

PF
S 

(%
)

                       12                    24                  36                    48

50                  36                    16                   6
 6                     6                       2

Months
# at risk

T790M+(n=50)
T790M -/MET amplification+(n=6)

P=0.64
HR, 1.21
95% CI, 0.49–3.02

100

75

50

25

0

OS
 (%

)

               12           24          36          48           60          72

64           63           55          38          16            5             1
6              4             4             2

Months

T790M+(n=64)
T790M -/MET amplification+(n=6)

P=0.0008
HR, 5.38
95% CI, 0.65–44.35

100

75

50

25

0

OS
 (%

)

               12           24          36          48           60          72

50           50          44           26          13            6
6              6             4             3             2

Months

T790M+(n=50)
T790M -/MET amplification+(n=6)

P=0.11
HR, 3.30
95% CI, 0.30–36.88

A

C

B

D

Fig. 3. Prognostic significance according to mesenchymal-epithelial transition tyrosine kinase receptor (MET) amplification and epidermal 
growth factor receptor (EGFR) T790M mutation. In the 1st-generation EGFR tyrosine kinase inhibitor (TKI) group, T790M-positive patients 
showed significantly longer (A) progression-free survival (PFS) and (B) overall survival (OS) than did T790M-negative/MET amplification-
positive patients. In the 2nd-generation EGFR TKI group, (C) PFS and (D) OS curves showed no significant difference according to T790M and 
MET amplification. HR, hazard ratio; CI, confidence interval.
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tive FISH-tested sample. Consistent with a previous report 
[17], these results suggest that MET amplification measured 
by FISH more accurately reflects development of MET ampli-
fication after EGFR TKI treatment than does IHC. In addition 
to FISH and IHC to test MET amplification, NGS allows identi-
fication of MET copy number with comprehensive high- 
throughput analysis of other alterations. However, copy num-
ber analysis based on NGS requires higher quantity tissue 
sample than FISH or IHC and has some disadvantages such 
as limited target region coverage, low sequencing efficiencies, 
and high cost. In addition, there are no clinically defined cut-
off values for MET amplification using NGS. Thus, considering 
lack of consensus on the definition, FISH with recommended 
evaluation criteria might be the most suitable surveillance 
tool for predicting MET amplification.

MET amplification seems to be related to EGFR TKI resis-
tance and worse overall prognosis, and its negative prognos-
tic value has been confirmed in other studies and meta-anal-
ysis [16,19-21]. In survival analysis of patients treated with 
1st-generation EGFR TKI, MET amplification by FISH showed 
predictive efficacy for survival benefits. However, patients 
treated with 2nd-generation EGFR TKI did not show any dif-
ference in PFS or OS according to presence of MET amplifica-
tion. Considering co-occurring mutations such as MET exon 
14 skipping and KRAS mutations in MET-amplified cohort 
[22,23], comprehensive molecular profiling using NGS will be 
need to explain the difference of survival benefit between 1st- 
and 2nd-genration EGFR TKI-treated patients. Comparing 
clinical outcomes of patients with either MET amplification by 
FISH or T790M mutation, patients with T790M had significant-
ly longer PFS and OS than did patients with MET amplifica-
tion. The superior outcome of T790M-positive patients might 
be due to use of 3rd-generation EGFR TKIs, which target 
T790M. Thus, this prognostic tendency might change if an ef-
fective MET inhibitor becomes widely available. This tenden-
cy was also identified only in patients treated with 1st-gener-
ation EGFR TKI not in those treated with 2nd-generation EGFR 
TKI. Considering previous in vitro studies showing that 2nd- 
generation EGFR TKI decreased EGFR and phosphoinositide 
3-kinase (PI3K)/Akt activities and proliferation of T790M-posi-
tive cell lines [24], such drugs might have additional effects of 
blunting the negative prognostic effects of MET amplification. 
In a recent study [25], patient stratification by MET amplifica-
tion had effect on PFS only with a 1st-/2nd-generation EGFR 
TKI but not with a 3rd-generation drug. Further studies will be 
needed to identify exact reasons for these discrepancies be-
tween EGFR TKI used or line of therapy. 

MET TKI combinations with EGFR TKI demonstrated clinical 
activity against previously EGFR TKI-treated patients [26]. The 
combination of capmatinib with gefitinib demonstrated fa-
vorable overall response rate (ORR) (27%) in a phase Ib/II trial 
in patients with MET amplification pretreated with EGFR TKI 
[27]. In another phase Ib/II trial, the combination of tepotinib 
with gefitinib also showed longer PFS and OS than did stan-
dard chemotherapy in MET-amplified patients [28]. In the 
phase 3 randomized, double-blind, palcebo-controlled study 
of ARQ 197 plus erlotinib versus placebo plus erlotinib (MAR-
QUEE) study, erlotinib plus tivantinib improved PFS over erlo-
tinib monotherapy in previously treated EGFR-mutant NSCLC 
[29]. In contrast, an upfront combination of erlotinib and an 
anti-MET monoclonal antibody (emibetuzumab) failed to 
demonstrate a survival advantage compared with EGFR TKI 
alone in unselected patients with EGFR-mutant advanced NS-
CLC [30]. Several other clinical trials using concurrent EGFR 
TKIs and MET TKIs are currently under investigation in pa-
tients with EGFR-mutant NSCLC with MET amplification. 
These results suggest that identification of MET amplifica-
tion-driven EGFR TKI resistance is important to better select 
patients for treatment.

Although this study provided the largest MET analysis using 
paired biopsy in patients with NSCLC who developed resis-
tance after EGFR TKI treatment, there are several limitations. 
First, as this study was conducted retrospectively in a single 
center, there were potential biases. Second, though differenc-
es of clinical outcome were shown between patients treated 
with 1st- and 2nd-generation EGFR TKI, it was difficult to ex-
plain how MET affects this result. Therefore, further studies 
are needed to explain and validate these results.

In conclusion, our results confirmed MET amplification as 
an EGFR TKI-resistant mechanism in paired biopsy samples. 
Considering the false positivity of IHC, FISH should be recom-
mended for accurate estimation of MET amplification. 
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