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Abstract

Background About 50-60% treatment-naive advanced non-small-cell lung cancers were coexistence of epidermal growth
factor receptor (EGFR) and mesenchymal epithelial transition (MET) overexpression. However, few studies demonstrated
the prognostic value of MET protein expression in untreated EGFR-mutant lung adenocarcinoma (LUAD).

Methods A total of 235 EGFR-mutant untreated advanced LUAD patients were retrospectively enrolled. MET expression
was determined using immunohistochemistry, and MET positivity was defined as 2 +or 3 4+ using the METmab scoring
algorithm. Progression-free survival (PFS) and overall survival (OS) were analysed according to MET expression status.
Independent factors predicting prognosis were identified using multivariate Cox regression analyses.

Results Of the 235 patients, 113 (48.1%) harboured exon 19 deletion (19_del), 103 (43.8%) had exon 21 L858R mutations,
and 19 (8.1%) had other mutation types, including exon 21 L861Q, exon 18 G719A/C, exon 20 S768I, and L858R/19_del
double mutations. MET-positive expression was observed in 192 (81.7%) cases. There was no significant difference in
baseline clinicopathological characteristics between MET positivity and MET negativity groups. Patients were stratified by
different EGFR mutation subtypes. MET-positive patients in the L858R mutation subgroup had markedly shorter PFS and OS
than MET-negative patients (median PFS: 13 versus 27.5 months, p <0.001; median OS: 29 versus not reached, p =0.008),
but no significant difference was observed in the 19_del subgroup. Multivariate Cox regression analyses indicated that MET
positivity was an independent predictor for poor PFS and OS in L858R subgroup (PFS: HR =3.059, 95% CI 1.552-6.029,
p=0.001; OS: HR=3.511, 95% CI 1.346-9.160, p=0.010). Additionally, an inferior survival outcome of MET positivity
was observed in the L858R mutation subgroup when treated with EGFR—tyrosine kinase inhibitor (TKI) monotherapy as
the first-line regimen (median PFS: 13 versus 36.5 months, p <0.001; median OS: 29 versus not reached, p =0.012) but not
with EGFR-TXKI plus platinum doublet chemotherapy.

Conclusions MET positive expression was an independent predictor of poor outcomes in untreated EGFR L858R mutation
advanced LUAD patients treated with first-line EGFR-TKI monotherapy.

Keywords Advanced lung adenocarcinoma - MET expression - EGFR mutation - L858R - EGFR-TKI - Prognosis

Na Wang, Yuan Zhang, and Junhua Wu contributed equally to this
work.

P4 Jun Fan 3 Department of Pathology, The Third Affiliated Hospital

fanjun0915 @sina.com

< Xiu Nie
whunhpath@163.com

Department of Pathology, Union Hospital, Tongji Medical
College, Huazhong University of Science and Technology,
1277 Jiefang Avenue, Wuhan, Hubei, China

Department of Obstetrics and Gynecology, Union Hospital,
Tongji Medical College, Huazhong University of Science
and Technology, Wuhan 430022, Hubei, China

@ Springer

of Sun Yat-sen University, Guangzhou 510630, China

Department of Pathology, Xiangyang Central Hospital,
Affiliated Hospital of Hubei University of Arts and Science,
Xiangyang 441000, Hubei, China

Cancer Center, Union Hospital, Tongji Medical College,
Huazhong University of Science and Technology,
‘Wuhan 430022, Hubei, China


http://orcid.org/0000-0002-5958-1650
http://crossmark.crossref.org/dialog/?doi=10.1007/s12094-024-03391-x&domain=pdf

Clinical and Translational Oncology (2024) 26:1696-1707

1697

Background

Non-small cell lung cancers (NSCLCs) represent approxi-
mately 80-85% of all lung cancers and are generally diag-
nosed at an advanced stage with a poor prognosis [1, 2].
The success of small molecular tyrosine kinase inhibitors
(TKIs) targeting the epidermal growth factor receptor
(EGFR) has initiated an era of precision medicine in lung
cancer management [1, 2]. However, increasing acquisi-
tion of resistance to EGFR-TKIs occurs via a variety of
different mechanisms, including EGFR-dependent and
EGFR-independent mechanisms [3, 4]. For EGFR tar-
get-independent resistance, the mesenchymal epithelial
transition (MET) signalling pathway is one of the most
relevant mechanisms following prior EGFR-TKI therapy
and includes MET gene amplification, MET mutations
and overexpression of MET and/or its ligand (hepatocyte
growth factor, HGF) [3-5]. Preclinical and clinical stud-
ies showed that a close interaction between EGFR and the
MET signalling pathway may cooperate in driving tumo-
rigenesis in NSCLC [6-9].

MET exon 14 skipping mutations and high levels of MET
amplification are well recognized valuable biomarkers for
predicting the therapeutic efficacy of MET inhibitors, and
MET protein expression status correlates poorly with alter-
ations of the MET gene [10]. Despite the high frequency
(35-72%) of MET overexpression in NSCLC, its predic-
tive and prognostic significance remains controversial, and
results generally differ between scoring algorithms for MET
immunohistochemical (IHC) staining, positive threshold cri-
teria, and the study population [11-13]. Early clinical trials
using MET THC as a biomarker were primarily performed
in unselected populations, which limited the predictive
capacity for MET-targeted agents, and greatly limits the
clinical application of MET overexpression as a biomarker
[14, 15]. MET overexpression is detected in approximately
50-60% (depending on method and cutpoint used) of EGFR-
mutant advanced NSCLC [13, 16]. The METmab scoring
algorithm is a clinically widespread application compared
to the H-score analysis of MET immunoreactivity, and the
present study examined the prognosis predictive significance
of MET expression assessed using the METmab method in
EGFR-mutant untreated advanced LUAD.

Patients and methods
Patient population

Patients diagnosed with locally advanced or metastatic
LUAD between July 2015 and December 2020 at Union

Hospital, Tongji Medical College, Huazhong University
of Science and Technology were retrospectively included
in this study. The following patient inclusion criteria were
used: age > 18 years; diagnosed with advanced LUAD
(stage IIIB/IV, AJCC 8th edition); detected EGFR gene
status using molecular testing; MET expression deter-
mined using IHC; and treated with the first-generation
EGFR-TKIs-based regimen. The following exclusion cri-
teria were used: treated with any neoadjuvant treatment
or thoracic radiotherapy prior to definite diagnosis by
percutaneous lung biopsy; incomplete clinicopathologi-
cal data; lost to follow-up; and wild-type EGFR. Clin-
icopathological information was collected, including age,
gender, smoking status, Eastern Cooperative Oncology
Group performance status (ECOG PS) score, histopatho-
logical differentiation, and first-line treatment regimens.
Follow-up evaluations for all patients were performed via
outpatient clinic visits or telephone contact and included
survival, time of death, cause of death, sites of progression
or new metastases, time of disease progression, and the
detailed process of treatment.

The institutional ethics committee of Tongji Medical
College, Huazhong University of Science and Technology
approved the present study (Number: S377), and all patients
signed informed consent forms at the beginning of the study.
All procedures performed in this study were performed in
accordance with the Declaration of Helsinki.

EGFR mutation analysis

The EGFR mutations in biopsy tumour tissues were identi-
fied using amplification—refractory mutation system—poly-
merase chain reaction (ARMS-PCR)-based multiplexed
allele-specific assays (AmoyDx, China) or next-generation
sequencing (NGS). Based on the results of EGFR mutation
analysis, the patients were classified into three groups: exon
19 deletion (19_del), exon 21 L858R point mutation, and
other mutation subtypes.

MET immunohistochemistry analysis

Immunohistochemical staining of MET protein was per-
formed on 4-pm-thick formalin-fixed, paraffin-embedded
tissue samples using CONFIRM anti-total MET (SP44)
rabbit monoclonal primary antibody (Ventana Medical
Systems). IHC staining was performed on a Roche Bench-
Mark XT fully automated immunostainer (Ventana Medical
Systems, Tucson, AZ, USA) following the manufacturers’
instructions. The expression of MET was assessed using the
METmab scoring algorithm, which involved evaluation of
the staining intensity (negative, weak, moderate, or strong)
and the prevalence of the intensities in tumour cells. Four
MET diagnostic subgroups were scored: 3+ (>50% of the
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tumour cells staining with strong intensity); 2+ (=50% of
the tumour cells with moderate or higher staining, but < 50%
with strong intensity); 1+ (>50% of the tumour cells with
weak or higher staining, but < 50% with moderate or higher
intensity); or 0 (no staining, or < 50% of the tumour cells
stained with any intensity) (Fig. 1). Negative expression of
MET protein was defined as a score of 0 or 1+, and positive
expression was defined as a score of 2+ or 3 + as previously
published [17]. Two pathologists independently evaluated
the THC findings, and a third specialist was consulted in
cases of uncertainty or disagreement.

Statistical analysis

Categorical variables are presented as absolute values with
percentages, and quantitative variables are presented as
medians with ranges. Differences in the clinicopathological
parameters between the groups were evaluated using inde-
pendent ¢ test or chi-squared tests. Progression-free survival
(PFS) was determined from the date of diagnosis to the date
of the first occurrence of disease progression or death or
the last follow-up time when patients were progression free.
Overall survival (OS) was defined as the interval from the
time of diagnosis to the time of death from any cause or the
last follow-up time. Survival analysis was performed using
the Kaplan—Meier method, and differences between groups
were compared using the log-rank test. Univariate and multi-
variate Cox proportional-hazards models were used to iden-
tify independent predictors of prognosis. Factors with p <0.2
in univariate Cox regression were included in the multivari-
ate model [18]. All tests were two-sided, and a p value <0.05
was considered statistically significant. Statistical analyses
were performed using GraphPad Prism (GraphPad Software

Fig. 1 Immunohistochemi- A
cal staining with MET protein X
expression (magnifica-

tion X 200). MET was identi-
fied in the membranes and
cytoplasm of cancer cells. A
Negative staining; B 1+ positive
staining; C 2 + positive staining;
D 3 + positive staining
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Inc., California, USA) and SPSS (version 22; IBM, Armonk,
NY, USA) software.

Results
Patient characteristics

A total of 235 treatment-naive advanced LUAD patients
harbouring EGFR mutations were enrolled in the present
study, and a flow diagram illustrating the patient selection
process and study design is presented in Fig. 2. Among the
235 patients, 84 (35.7%) were male, and the median age of
patients was 60 years (32-88 years). The PS score was 0-1
in 220 (93.6%) patients and 2-3 in 15 (6.4%) patients. For
the EGFR mutation subtypes, 113 (48.1%) harboured exon
19 deletion (19_del), 103 (43.8%) had exon 21 L858R muta-
tions, and 19 (8.1%) had an uncommon subtype of muta-
tion, including exon 21 L861Q, exon 18 G719A/C, exon 20
S768I, and L858R/19_del double mutations. Eighty-seven
(37.0%) cases were assayed for EGFR status using NGS,
and 148 (63.0%) cases were assayed using ARMS-PCR. All
patients harbouring EGFR mutations were treated with the
first-generation EGFR-TKI-based regimen (gefitinib, erlo-
tinib or icotinib) as the first-line therapy, as a single agent
(48.8%) or in combination with platinum doublet chemo-
therapy (pemetrexed or paclitaxel plus platinum) (51.1%).
The baseline clinicopathological characteristics of the study
population are presented in Table 1.

MET protein expression

Among the 235 patients with EGFR mutations, 192
(81.7%) had MET-positive expression, and 43 (18.3%) were
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Fig.2 Flow diagram illustrating
patient inclusion process and
study design. EGFR, epidermal

Treatment-naive advanced lung adenocarcinoma detected with
EGFR status and MET protein expression (n=465)

growth factor receptor; MET,
mesenchymal epithelial transi-
tion

Excluded:
Patients lost to follow-up (n=17)
Patients with wild-type EGFR (n=213)

A 4

EGFR-mutant advanced lung adenocarcinoma (n=235)

v

v ¥

Exon 19 deletion (n=113)

Exon 21 L858R point mutation (n=103)

Other EGFR mutation subtypes (n=19)

A4

MET expression assessed by clinical METmab scoring algorithm

y

'

MET-positive expression: 2+ or 3+ (n=192)

MET-negative expression: 0 or 1+ (n=43)

MET-negative. According to EGFR-sensitive mutation sub-
types, MET positivity was observed in 85.8% (97/113) of
patients in the 19_del subgroup, 79.6% (82/103) of patients
in the L858R mutation subgroup, and 68.4% (13/19) of
patients in other mutation subtypes (p =0.147). There were
no statistically significant correlations of MET expression
with baseline clinicopathological features or EGFR mutation
subtypes (Table 1).

Survival according to MET expression and EGFR
mutation subtypes

A total of 129 (54.9%) patients had cancer progression, and
71 (30.2%) died by July 15, 2021. The median follow-up
time was 28 months (3—-70 months). Of all patients har-
bouring EGFR mutations, there was a trend towards worse
PFS and OS with MET-positive expression, but the differ-
ences were not statistically significant (PFS: median PFS:
19 versus 27 months, p =0.070; median OS: 38 versus not
reached, p=0.054) (Fig. 3 A and B). Patients were strati-
fied into the 19_del subgroup and L858R subgroup accord-
ing to different EGFR-sensitive mutation subtypes. Nota-
bly, patients with MET positivity had a markedly shorter
PFS and OS than patients with MET-negative expression
in the L858R mutation subgroup (median PFS: 13 versus
27.5 months, p <0.001; median OS: 29 versus not reached,
p=0.008) (Fig. 3 C and D). No significant difference was
found between MET expression and survival prognosis in
the 19_del mutation subgroup (Fig. 3 E and F). The results
from univariate and multivariate Cox proportional-hazards
regression analyses indicated that MET-positive expres-
sion was an independent factor predicting poor PFS and

!

Survival outcomes

OS in the L858R mutation subgroup (PFS: HR =3.059,
95% CI 1.552-6.029, p=0.001; OS: HR=3.511, 95% CI
1.346-9.160, p=0.010) but not in the 19_del subgroup
(Tables 2 and 3). Multivariate Cox regression analysis
showed that MET positivity was also an independent risk
factor for OS in the EGFR mutation group (HR=1.990, 95%
CI: 1.015-3.900, p=0.045) (Table 3).

Survival according to MET expression and first-line
EGRF-TKI-based treatment

All patients were treated with first-generation EGFR-TKI
monotherapy (icotinib, gefitinib or erlotinib) (48.8%) or in
combination with platinum doublet chemotherapy (pem-
etrexed or paclitaxel plus platinum) (51.1%) as a first-line
therapy. The first-line treatment regimens were not signifi-
cantly associated with survival outcomes in EGFR-mutant
patients regardless of mutation subtype (Supplementary
Fig. 1; Tables 2 and 3). For the 115 patients treated with
single-agent EGFR-TKIs, MET positivity was significantly
associated with poor PFS and OS in the L858R mutation
subgroup (median PFS: 13 versus 36.5 months, p <0.001;
median OS: 29 versus not reached, p=0.012) (Fig. 4 E and
F). However, among the patients who received EGFR—TKIs
plus chemotherapy as their first-line therapy, no significant
differences for PFS and OS were found between MET-
positive and MET-negative expression regardless of sub-
group (Fig. 4). Subsequent univariate and multivariate Cox
regression analyses for PFS and OS further confirmed the
independence of MET positivity in predicting poor prog-
nosis of patients treated with EGFR-TKI monotherapy
(PFS: HR=4.685, 95% CI 1.725-12.721, p=0.002; OS:
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Table 1 Association of MET

i 3 . Total n (%) MET expression
protein expression with
clinicopathologic characteristics Negative (n=43) Positive (n=192) p value
in EGFR-mutant lung
adenocarcinoma Age (years), median (range) 60 (32-88) 61 (40-88) 59 (32-81) 0.114
Gender
Male 84 (35.7) 17 (20.2) 67 (79.8) 0.566
Female 151 (64.3) 26 (17.2) 125 (82.8)
Smoking status
Never 198 (84.3) 38 (19.2) 160 (80.8) 0.412
Current/former 37 (15.7) 5(13.5) 32 (86.5)
PS score
0-1 220 (93.6) 40 (18.2) 180 (81.8) 0.860
2-3 15 (6.4) 3(20.0) 12 (80.0)
Differentiation
Well/moderate 83 (35.3) 16 (19.3) 67 (80.7) 0.774
Poor 152 (64.7) 27 (17.8) 125 (82.2)
EGFR mutation
19_del 113 (48.1) 16 (14.2) 97 (85.8) 0.147
L858R 103 (43.8) 21 (20.4) 82 (79.6)
Others 19 (8.1) 6 (31.6) 13 (68.4)
EGFR assays
NGS 87 (37.0) 16 (18.4) 71 (81.6) 0.977
ARMS-PCR 148 (63.0) 27 (18.2) 121 (81.8)
Treatment in EGFR mutation
EGFR-TKI monotherapy 115 (48.8) 21 (18.3) 94 (81.7) 0.989
EGFR-TKI plus chemotherapy 120 (51.1) 22 (18.3) 98 (81.7)
Treatment in 19_del
EGFR-TKI monotherapy 55 (48.7) 7(12.7) 48 (87.3) 0.671
EGFR-TKI plus chemotherapy 58 (51.3) 9 (15.5) 49 (84.5)
Treatment in L858R
EGFR-TKI monotherapy 50 (48.5) 12 (24.0) 38 (76.0) 0.377
EGFR-TKI plus chemotherapy 53 (51.5) 9(17.0) 44 (83.0)

ARMS-PCR amplification—refractory mutation system—polymerase chain reaction, EGFR epidermal
growth factor receptor, MET mesenchymal epithelial transition, NGS next-generation sequencing, PS per-
formance status, TKI tyrosine kinase inhibitor

HR =5.893, 95% CI 1.334-26.042, p=0.019) (Supple-
mentary Table 1 and Supplementary Table 2) rather than
EGFR-TKIs + chemotherapy.

Additionally, we conducted Kaplan—Meier survival
curve analysis to evaluate the survival discrepancy between
patients with MET-positive expression who received
EGFR-TKIs only and those who received EGFR-TKIs
plus chemotherapy, based on EGFR mutation types. Our
results showed that there was no statistically significant dif-
ference in PFS and OS between the two groups, irrespective
of the EGFR mutation subtype (Supplementary Fig. 2). For
patients with concurrent L858R mutation and MET-positive
expression, the prognosis for PFS and OS were equivalent
between the two first-line therapy groups (median PFS:
13 versus 14 months, p =0.948; median OS: 29 versus
28 months, p=0.642) (Supplementary Fig. 2 C and D). The
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above results indicate the need for further investigation into
novel and effective treatments for L§58R mutation patients
with MET expression positivity.

Discussion

Dysregulation of MET signalling, whether as a primary
driver or secondary to EGFR-TKI resistance, has been
widely demonstrated in oncogenic processes in NSCLC,
including MET exon 14 skipping mutation, MET high-level
amplification, and rearrangement and protein overexpres-
sion [14, 15]. Compared to MET exon 14 skipping mutation
and MET amplification, which have been widely applied
in clinical trials as predicting biomarkers for therapeutic
efficacy of MET inhibitors, the role of MET expression is
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Fig.3 Kaplan—Meier survival analysis of MET expression in EGFR-
mutant advanced lung adenocarcinoma according to different EGFR
mutation subtypes. Progression-free survival and overall survival out-

facing considerable challenges because of conflicting results
regarding its use as a prognostic and predictive biomarker
in several previous trials [19, 20]. Numerous previous stud-
ies supported a close interaction between the EGFR and
MET signalling pathways, which may cooperate in driving
tumorigenesis [6—9]. Most current clinical trials proposed
MET IHC as a predictive biomarker of response to MET
inhibitors in EGFR-mutant NSCLC patients who acquired
resistance to prior EGFR-TKI therapy [20-23]. However,
few studies demonstrated the prognostic and predictive
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D), and 19_del mutations (E, F), respectively

value of MET expression in untreated EGFR-mutant LUAD
[16]. Our research, based on real-world retrospective data,
demonstrates the difference of MET expression on prog-
nosis predictive effects according to EGFR-sensitive muta-
tion subtypes (19_del and L858R mutations) and first-line
EGFR-TKI-based therapy.

The present study observed 81.7% MET positivity (2 +or
3+4) in EGFR-mutant LUAD using the METmab scoring
algorithm for the assessment of IHC staining, which was
significantly higher than previous reports using the H-score
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Fig.4 Kaplan—Meier survival analysis of MET expression in EGFR-
mutant advanced lung adenocarcinoma, stratified by different EGFR-
sensitive mutation subtypes and first-line treatment regimens. For
patients treated with first-line EGFR-TKI monotherapy, progres-
sion-free survival and overall survival outcomes in patients with

algorithm [13, 24]. Notably, the positive rate of MET
expression differs according to the study subpopulation,
disease stage, positivity threshold, and scoring algorithm
for THC staining. Giorgio et al. showed a MET positivity of
59.6% (MET expression of at least 2+in> 60% of tumour
cells) in stage IV EGFR-mutant NSCLC [16]. There were
no statistically significant correlations of MET expression
with baseline clinicopathological features or EGFR muta-
tion subtypes. Our results demonstrated that the impact of
MET-positive expression in predicting prognosis differed by
EGFR-sensitive mutation subtypes and first-line treatment
regimens. MET positivity assessed was an independent fac-
tor predicting unfavourable outcomes in untreated advanced
LUAD patients harbouring the L858R mutation but not the
19_del mutation, according to METmab analysis method of
MET immunoreactivity. The result was similar to our previ-
ous research using H-score scoring, which suggests that the
conclusions are robust. In comparison to H-score analysis,
METmab scoring was considered to be more convenient,
popular, consistent, and widely used in clinical practice. Pre-
vious research demonstrated that the 19_del mutation sub-
type and L858R mutation subtype separately contributed to
different structural conformation domains of EGFR-tyrosine
kinase [25]. The MET/HGEF signalling pathway was more
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EGFR mutations (A, B), L858R mutations (E, F), and 19_del muta-
tions (I, J), respectively. For patients treated with first-line EGFR—
TKI+ chemotherapy, progression-free survival and overall survival
outcomes in patients with EGFR mutations (C, D), L858R mutations
(G, H), and 19_del mutations (K, L), respectively

correlated with L858R mutations than 19_del in EGFR-
mutated NSCLC [9]. Based on these results, we speculate
that EGFR L858R synergizes with MET overexpression to
generate stronger activation of downstream signalling path-
ways, which led to shortened patient survival. Notably, the
underlying mechanisms of the interaction between L858R
mutations and MET overexpression should be clarified using
cell function experiments in vitro and animal experiments in
the future. For patients with the L8§58R mutation, the pres-
ence of MET positivity is associated with a poor prognosis
when treated with EGFR—TKI monotherapy. However, this
association is not observed in patients receiving a combi-
nation of EGFR-TKI and chemotherapy. Nevertheless, in
patients with concurrent MET positivity and L8§58R muta-
tion, the effectiveness of EGFR—TKI plus chemotherapy is
comparable to that of EGFR—TKI monotherapy. These find-
ings highlight the need for the development of novel and
more effective therapeutic strategies for patients who have
both the L858R mutation and MET positivity.
MET-targeted therapy has been introduced into clini-
cal practice for patients harbouring MET exon 14 skipping
mutations or high-level amplification [26, 27]. MET IHC
is emerging as a clinically relevant biomarker for predict-
ing the treatment efficacy of MET inhibitors. A phase II
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trial in 2013 indicated that patients with MET overexpres-
sion (=2 +) significantly benefited from the combination
of onartuzumab (anti-MET monoclonal antibody) and
erlotinib (the first-generation EGFR-TKI) compared to
MET-negative populations in the OAM4558¢ trial [28]. An
increasing number of studies of MET IHC were designed
for EGFR-mutant patients who acquired resistance to prior
EGFR-TKIs. The INSIGHT study was a multicentre ran-
domised trial comparing the efficacy of tepotinib (a highly
selective MET-TKI) plus gefitinib (the first-generation
EGFR-TKI) versus standard chemotherapy to overcome
acquired resistance to EGFR-TKIs in patients with MET-
overexpressing EGFR-mutant NSCLC. The results suggested
that patients with MET overexpression (3 +) had better out-
comes (improved PFS, OS, and objective response) with
tepotinib plus gefitinib than chemotherapy [23]. The ORR
was 75% in MET-overexpressing patients (MET protein + 3
in >50% of tumour cells) with no prior treatment with third-
generation EGFR-TKIs after receiving osimertinib (a third-
generation EGFR-TKI) plus savolitinib (a highly selective
MET-TKI) in the TATTON Part B cohort [29]. Amivan-
tamab, an EGFR-MET bispecific antibody, showed an ORR
of 90% and a median PFS of 12.5 months in osimertinib-
relapsed EGFR-mutant patients with EGFR/MET-positive
expression (combined EGFR + MET H-score >400) when
used in combination with Lazertinib (the third-generation
EGFR-TKI) [21]. These results provide clinical evidence
of the efficacy of a combinatorial regimen of EGFR-TKIs
and MET-TKIs or an EGFR-MET bispecific antibody
after acquired EGFR-TKI resistance in patients with con-
current MET-positive expression and EGFR mutations.
For treatment-naive EGFR-mutant NSCLC, combination
treatment with emibetuzumab (a MET inhibitor) and erlo-
tinib (the first-generation EGFR-TKI) provided a clinically
meaningful benefit for stage IV patients with MET overex-
pression (MET 3 +in >90% of tumour cells) [16]. These
results reveal that combination therapy with EGFR-TKIs
and MET-TKIs may yield substantial efficacy in untreated
NSCLC with concomitant EGFR mutations and MET posi-
tivity. Our study suggested a limited efficacy of EGFR-TKI
monotherapy in untreated advanced LUAD patients with
MET-overexpressing EGFR L858R mutation. Further inves-
tigations are necessary to determine whether MET positiv-
ity in conjunction with the L858R mutation would better
define subpopulations that are most likely to benefit from
EGFR-TKIs plus MET-TKIs.

There are several limitations in the present study, includ-
ing a small sample size and the retrospective, single-centre
study design. Therefore, a prospective trial with a large
sample size and multi-centre data is necessary to confirm
our findings, and the underlying mechanism of interactions
between the L858R mutations and MET overexpression
should be clarified in the future. Second, other methods

(fluorescence in situ hybridization and NGS) to identify
MET dysregulation were not performed in the present study.
Therefore, a combination of approaches should be used in
the future to confirm MET status.

In conclusion, our research provides clinical evidence
of the different prognosis predictive value of MET expres-
sion in treatment-naive advanced LUAD patients with dif-
fering EGFR-sensitive mutation subtypes and first-line
EGFR-TKI-based therapy. Our results suggest that MET-
positive expression was an independent predictor of poor
prognosis in untreated EGFR L858R mutation patients
treated with EGFR-TKI monotherapy. Combinatorial
therapy with EGFR-TKIs and MET-TKIs or EGFR-MET
bispecific antibodies may be a potential therapeutic strategy
for the concomitant alteration of L§58R mutation and MET
overexpression.
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