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Background:Mesenchymaleepithelial transition (MET) exon 14 (METex14) skipping mutation is a rare alteration in non-
small-cell lung cancer (NSCLC), occurring in about 3%-4% of cases. Here we report disease and patient characteristics,
and efficacy and tolerability of MET inhibitors among advanced METex14 NSCLC patients from the Italian real-world
registry ATLAS.
Materials and methods: Clinical-pathological and molecular data, and treatment efficacy/tolerability outcomes were
retrospectively collected from the ATLAS registry.
Results: From July 2020 to July 2023 a total of 146 METex14 advanced NSCLC patients were included across 27 Italian
centers. Median age was 74 years, and most patients were male (52%), with an Eastern Cooperative Oncology Group
performance status < 2 (72%) and adenocarcinoma subtype (83%). One hundred and twenty-five out of 146 (86%)
patients received at least one line of systemic anticancer therapy. Fifty-six (38%) were treated with capmatinib and
34 (23%) with tepotinib. 29% and 52% of them received targeted treatment in the first and second line,
respectively. In the cohort of patients treated with MET inhibitors, the response rate (RR) was 37% (33% in
previously treated patients and 46% in treatment-naïve) with a disease control rate of 62%. With a median follow-
up of 10.8 months, progression-free survival was 6.6 months [95% confidence interval (CI) 4.3-8.3 months] and
overall survival was 10.7 months (95% CI 7.2-19.3 months). In patients with measurable brain metastases (17
cases), the intracranial RR was 41%. Grade �3 treatment-related adverse events (TRAEs) occurred in 12% of
patients with grade 3 peripheral edema in 7% of cases. A fatal adverse reaction occurred in one patient due to
pneumonitis. TRAEs-related dose reduction and discontinuation were reported in 6% and 8% of cases, respectively.
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Conclusion: Capmatinib and tepotinib represent an effective treatment option in NSCLC patients with METex14. Real-
world efficacy outcomes are worse than those reported in prospective clinical trials. Their activity is more pronounced
in the treatment-naïve population, suggesting that this is the right setting in the management of patients with
METex14.
Key words: MET exon 14 skipping, capmatinib, tepotinib, targeted therapy, non-small-cell lung cancer
INTRODUCTION

Aberrations of the mesenchymaleepithelial transition
(MET) gene have been reported in several oncogenic pro-
cesses, leading to tumor invasion, angiogenesis, and
metastasis across different tumor types.1 MET exon 14
(METex14) skipping is one of the most common alterations
resulting in the loss of the juxtamembrane domain of the
MET protein.2 As a consequence, the MET receptor ubiq-
uitination, internalization, and degradation are blocked,
leading to a persistent MET-mediated signaling, sustaining
tumor cell transformation, growth, and proliferation.3

In non-small-cell lung cancer (NSCLC), METex14 skip-
ping occurs in about 3%-4% of cases (2%-4% in adeno-
carcinoma histotype, 1%-2% in squamous cell carcinoma,
from 7% to 13% in pulmonary sarcomatoid carcinoma),
generally without other driver alterations.1,2 Patients
with METex14-mutant NSCLC are generally older, with
history of tobacco exposure as well as poorer prognosis
compared with other oncogene-addicted diseases.3,4

Heterogeneous responses to chemotherapy and immu-
notherapy have been reported in this population.5-7

Actually, few studies have evaluated the use of immu-
notherapy in patients with METex14 NSCLC with mixed
results. In some small retrospective series, immuno-
therapy efficacy in previously treated patients was
modest with an objective response rate (ORR) of 16%
-17% and a median progression-free survival (PFS) of 1.9-
3.4 months regardless of programmed death-ligand 1
(PD-L1) expression.8,9 Other retrospective studies re-
ported an ORR of 46% with a disease control lasting >18
months.10 In a retrospective study analyzing first-line
immunotherapy among patients with advanced non-
squamous NSCLC with rare molecular alterations, the
median real-world time on treatment with anti-PD-(L)1
monotherapy or with anti-PD-(L)1echemotherapy com-
bination in METex14 skipping mutated patients was 5.6
months.6

After several attempts to targeting MET as an onco-
genic driver in lung cancer, new generation specific MET
tyrosine kinase inhibitors (TKIs), capmatinib and tepoti-
nib, have recently demonstrated promising antitumor
efficacy and good tolerability profile in advanced NSCLC
patients harboring METex14 skipping, supporting such
molecular alteration as a new targetable biomarker for
clinical use. The single-arm phase II GEOMETRY mono-1
and the VISION trials reported an ORR ranging from
41% to 68% along with a manageable toxicity profile
in patients with metastatic NSCLC harboring METex14
skipping treated with capmatinib and tepotinib,
https://doi.org/10.1016/j.esmoop.2024.103680
respectively, with a median duration of response from
9.7 to 12.6 months, depending on the drug and line of
treatment.11-13 On this basis, both capmatinib and
tepotinib received regulatory approval by the US Food
and Drug Administration (FDA) for patients with
advanced METex14 skipping mutant NSCLC in May 2020
and February 2021, respectively, whereas the European
Medicines Agency (EMA) restricted the approval of these
agents to the previously treated population in April and
February 2022.14-16 Despite the positive evidence com-
ing from clinical trials, there are currently very few data
reporting the clinical effectiveness and tolerability of
both drugs in the real-world scenario. This study aimed
to describe disease’s and patients’ characteristics,
treatment management, and efficacy/tolerability out-
comes in patients with METex14 advanced NSCLC pa-
tients participating in the ATLAS real-word registry with
a focus on patients who received capmatinib or
tepotinib.17
MATERIALS AND METHODS

Study design and treatment

This is a multicenter, retrospective, observational study
conducted on advanced NSCLC patients harboring METex14
skipping molecular alterations participating in the ATLAS
Italian real-world registry, a registry aimed to retrospec-
tively integrate clinical records with molecular alterations of
NSCLC patients from referral Italian institutions. All cases
diagnosed between July 2020 and July 2023 were included
in this analysis. MET status was determined by a local lab-
oratory with DNA/RNA next-generation sequencing (NGS)
or RTePCR, using tissue and/or blood-based samples. Other
MET gene alterations such as amplification and over-
expression, unless co-occurring with a METex14 skipping
mutation, were excluded.

Clinical, pathological, and molecular data as well as
treatment efficacy/tolerability outcomes were retrospec-
tively collected from patients’ medical charts and/or elec-
tronic health care records across 27 Italian centers
participating in the ATLAS real-world registry and were
subsequently archived by using a specific electronic case
report form (eCRF) available at the investigators’ sites. The
study was conducted in accordance with the International
Conference on Harmonization Guidelines on Good Clinical
Practice and the Declaration of Helsinki. The ATLAS protocol
was previously approved by the independent ethics com-
mittee of the coordinating center at the University of Turin
(ethics approval number: 0006981) and then at the local
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ethics committees of all the participating centers, and all
the patients provided a written informed consent before
enrollment.

Objectives and outcomes

Data on patients’ and disease’s characteristics including age,
sex, Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS), smoking history, TNM (tumorenodee
metastasis) stage, and site(s) of metastases at the time of
diagnosis were collected. Treatment patterns and clinical
outcomes with targeted treatments were analyzed.

The primary objective was to assess the safety profile of
targeted therapy with capmatinib/tepotinib in METex14
skipping advanced NSCLC patients, included in the ATLAS
registry, in order to provide a reliable picture of treatment
tolerability in the real-world clinical setting.

The primary outcome of the study included the incidence
of treatment-related adverse events (TRAEs) under cap-
matinib/tepotinib therapy, according to the Common Ter-
minology Criteria for Adverse Events (CTCAE version 5.0).

The secondary objectives of the study were to assess the
effectiveness profile of targeted therapy (capmatinib/tepo-
tinib) in METex14 skipping advanced NSCLC patients, in
order to provide a reliable picture of patients’ efficacy
outcomes in the real-world clinical setting; to assess the
potential correlation between clinical, pathological, and
molecular characteristics and the effectiveness of targeted
therapies in METex14 skipping advanced NSCLC patients.

The secondary outcomes of the study include ORR, dis-
ease control rate (DCR), PFS, and overall survival (OS) under
capmatinib/tepotinib therapy; and any differences in the
efficacy of targeted therapy in specific patients’ subgroups
selected according to the following characteristics: smoking
status, ECOG PS, age, tumor type, tumor stage, metastatic
site, treatment line, previous programmed cell death pro-
tein 1-PD-L1 therapies, PD-L1 tumor proportion score, and
best response to targeted therapy.

Statistical analysis

The number and percentage of participants with METex14
skipping alteration receiving anticancer therapies as well as
their clinical, pathological, and molecular characteristics,
and administered therapies have been summarized either
by descriptive statistics or categorical tables. Descriptive
analysis has been carried out, including means, standard
deviations, medians, quartiles, and absolute/relative fre-
quencies [with their respective two-sided 95% confidence
intervals (CIs) limits, where relevant], according to the
specific variables. The ManneWhitney test was used for
intergroup comparisons of two independent samples while
Fisher’s test was used for categorical values. Radiological
evaluation of treatment efficacy by computed tomography
scan was carried out every 12 weeks of therapy, and
thereafter until disease progression. ORR is defined as the
proportion of participants who have a best overall response
of either complete response (CR) and partial responses
(PRs) as assessed by the investigator’s review according to
Volume 9 - Issue 9 - 2024
RECIST 1.1. PFS is defined as the time from the date of
treatment starting until either disease progression, as
assessed by the investigator’s review according to RECIST
v1.1criteria, or death due to any cause, whichever occurs
first. OS is defined as the time from the date of treatment
starting to death due to any cause. The non-parametric
KaplaneMeier method was used to estimate the survival
curves. Medians and two-sided 95% CIs have been calcu-
lated, and KaplaneMeier plots for both PFS and OS have
been provided as appropriate, with the use of the log-rank
test for comparisons and a P value <0.05 set as the
threshold for statistical significance. In these analyses, pa-
tients were considered as censored observations in case the
event of interest (e.g. death or disease progression) did not
occur as long as the patient is under observation, while
patients were counted as failures in case the event of in-
terest occurred. Univariate and multivariate analyses were
carried out using the Cox proportional hazards and logistic
regression models. Propensity score matching (PSM) for the
capmatinib and tepotinib cohorts was carried out, including
line of treatment (1st, 2nd, �3rd), ECOG PS, gender, age,
and presence of brain metastases. Adverse events have
been reported and graded in severity according to the
National Cancer Institute-CTCAE version 5.0. The number of
months of treatment have been investigated by summari-
zing the number of months from the first dose of study drug
to the last dose of study drug. The number of patients with
at least one dose reduction or interruption have been
summarized with frequencies and percentages reported.
The statistical analysis was carried out by using SPSS Sta-
tistics software version 20 (IBM, Armonk, NY).

RESULTS

Patients’ characteristics and anticancer treatments

From July 2020 to July 2023 a total of 146 advanced NSCLC
patients harboring METex14 skipping alteration were
considered eligible and were included in the study. Clinical
characteristics of the patients are summarized in Table 1.
Median age was 74 years (range 46-92 years). The majority
of patients were males (52%), current or former cigarette
smokers (53%), and exhibited an ECOG PS < 2 (72%). The
percentage of patients with brain metastases was 24%. The
most frequent histological subtype was adenocarcinoma
(83%), followed by squamous cell carcinoma (5%) and other
rare histologies, including three patients with sarcomatoid
features. Tumor tissue biopsy was the most commonly used
specimen type (n ¼ 132, 90%), followed by cytological (n¼
12, 8%) and blood (n ¼ 2, 1%) samples for determining the
MET alteration status, while DNA/RNA NGS was the most
common testing method (n ¼ 117, 80%). Concomitant
molecular alterations were detected in 23 cases (16%), with
TP53 mutations identified in 8 cases (5%). Tumor PD-L1
expression was �50%, 1%-49%, and <1% in 48%, 29%,
and 14% of cases, respectively.

Overall, 125 out of 146 (86%) patients received at least
one line of systemic anticancer therapy; the treatment
patterns are described in Figure 1.
https://doi.org/10.1016/j.esmoop.2024.103680 3
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Table 1. Baseline patients’ characteristics

Patients’ characteristics NSCLC with MET exon 14 skipping
mutation N [ 146

Cohort treated with
capmatinib N [ 56

Cohort treated with
tepotinib N [ 34

Age in years: median (range) 74 (46-92) 76 (53-88) 74 (46-92)
<70 years, n (%) 42 (29%) 13 (23%) 10 (29%)
�70 years, n (%) 104 (71%) 43 (77%) 24 (71%)

Gender, n (%)
Male 76 (52%) 24 (43%) 18 (53%)
Female 70 (48%) 32 (57%) 16 (47%)

Smoking status, n (%)
Current 22 (15%) 8 (14%) 3 (9%)
Former 56 (38%) 23 (41%) 16 (47%)
Never 54 (37%) 22 (39%) 14 (41%)
Not available 14 (10%) 3 (5%) 1 (3%)

ECOG performance status, n (%)
0 37 (25%) 15 (27%) 6 (18%)
1 69 (47%) 28 (50%) 23 (68%)
2 16 (11%) 5 (9%) 5 (15%)
3 1 (1%) 0 (0%) 0 (0%)
Not available 23 (16%) 8 (14%) 0 (0%)

Histological subtypes, n (%)
Adenocarcinoma 121 (83%) 47 (84%) 31 (91%)
Squamous cell carcinoma 8 (5%) 3 (5%) 2 (6%)
Adenosquamous carcinoma 5 (3%) 2 (4%) 1 (3%)
Sarcomatoid 3 (2%) 1 (2%) 0 (0%)
Other 4 (3%) 3 (5%) 0 (0%)
Not available 5 (3%) 0 (0%) 0 (0%)

PD-L1 expression levels, n (%)
�50% 70 (48%) 27 (48%) 21 (62%)
1%-49% 43 (29%) 18 (32%) 7 (21%)
<1% 20 (14%) 5 (9%) 5 (15%)
Not available 13 (9%) 6 (11%) 1 (3%)
Brain metastases, n (%) 35 (24%) 16 (29%) 10 (29%)

Previous lines for metastatic disease
0 15 (27%) 11 (32%)
1 32 (57%) 15 (44%)
2 8 (14%) 3 (9%)
3 1 (2%) 3 (9%)
4 0 (0%) 2 (6%)

Previous immunotherapy
Yes 30 (54%) 18 (53%)
No 26 (46%) 16 (47%)

ECOG, Eastern Cooperative Oncology Group; MET, mesenchymaleepithelial transition; NSCLC, non-small-cell lung cancer; PD-L1, programmed death-ligand 1.
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Among the 146 patients harboring METex14 skipping
alterations, 98 (67%) were treated with targeted therapies:
56 (38%) with capmatinib, 34 (23%) with tepotinib, and 8
(5%) received other targeted agents within clinical trials and
were excluded from further analyses.

The characteristics of the 90 patients receiving capmatinib
and tepotinib were similar and are summarized in Table 1.
Among the 56 patients treated with capmatinib, 41 (73%)
received a previous treatment, including 54% with anti-PD-1/
PD-L1 inhibitors. Among the 34 patients treated with tepo-
tinib, 23 (68%) received a previous treatment, including 53%
with anti-PD-1/PD-L1 inhibitors. Thirty-two (57%) and 15
(44%) patients received capmatinib and tepotinib in the
second line, while 15 (27%) and 11 (32%) patients were
considered unfit for standard first-line therapies and received
capmatinib and tepotinib upfront, respectively.

The median follow-up calculated with the reverse
KaplaneMeier method was 10.2 months (range 6.6-13.4
months) for the overall population, 5.7 months (range 4.4-
9.5 months) for the capmatinib cohort, and 17.7 months
(range 12.3-19.4 months) for the tepotinib cohort.
4 https://doi.org/10.1016/j.esmoop.2024.103680
Safety of MET TKIs

The incidence of treatment-related toxicities are summarized
in Table 2. Any-grade TRAEs with MET inhibitors were re-
ported in 92% of cases, with only 12% of patients having grade
3 or higher toxicities. TRAEs led to a dose reduction in 6% of
the patients and to permanent discontinuation in 8% of cases.

In the cohort of patients treated with capmatinib, the per-
centage of patients who experienced TRAEs of any grade and
grade 3-4 was 91% and 9%, respectively, with grade 3 pe-
ripheral edema (2%), alanine/aspartate aminotransferase in-
crease (2%), thrombocytopenia (2%), and blood creatinine
increase (2%). TRAEs led to a dose reduction in 4% of the
patients and to permanent discontinuation in 5%. One death of
a 76-year-old male patient with respiratory failure and dys-
pnea, secondary to interstitial lung disease, was considered by
investigators to be related to capmatinib. A detailed list of
TRAEs in both pretreated and naïve patients is reported in
Table 2. Notably, three out of four pretreated patients expe-
riencing grade 3-5 TRAEs received a previous anti-PD-(L)1
therapy exposure, all of them immediately before capmatinib.
Volume 9 - Issue 9 - 2024
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Figure 1. Summary of treatment patterns in the analyzed population.

Table 2. Treatment-related adverse events (TRAEs)

TRAEsa Overall population
treated with MET TKIs
N [ 90

Capmatinib cohort
n [ 56

Tepotinib cohort
n [ 34

Any-grade TRAEsa 83 (92%) 51 (91%) 32 (94%)
Grade 1 50 (56%) 35 (63%) 15 (44%)
Grade 2 21 (23%) 11 (20%) 10 (29%)
Grade 3 10 (11%) 4 (7%) 6 (18%)
Grade 4 0 (0%) 0 (0%) 0 (0%)
Grade 5 1 (1%) 1 (2%) 0 (0%)

Grade 3 TRAEsa

Peripheral edema 6 (7%) 1 (2%) 5 (15%)
Alanine/aspartate aminotransferase increase 1 (1%) 1 (2%) 0 (0%)
Thrombocytopenia 1 (1%) 1 (2%) 0 (0%)
Blood creatinine increase 1 (1%) 1 (2%) 0 (0%)
Hypoalbuminemia 1 (1%) 0 (0%) 1 (3%)

Grade 4 TRAEsa 0 (0%) 0 (0%) 0 (0%)
Grade 5 TRAEsa

ILD 1 (1%) 1 (2%) 0 (0%)
TRAEs leading to dose reduction 5 (6%) 2 (4%) 3 (9%)
TRAE leading to definitive discontinuation of therapy 7 (8%) 3 (5%) 4 (12%)
ILD 2 (2%) 1 (2%) 1 (3%)
Diarrhea 1 (1%) 1 (2%) 0 (0%)
Peripheral edema 3 (3%) 0 (0%) 3 (9%)
Alanine/aspartate aminotransferase increase 1 (1%) 1 (2%) 0 (0%)

Pretreated patients in
the overall population
(N [ 64)

Pretreated patients
in capmatinib cohort
(n [ 41)

Pretreated patients in
tepotinib cohort (n [ 23)

TRAEs in pretreated patientsa

Grade 3 4 (6%) 3 (7%) 1 (4%)
Grade 5 1 (2%) 1 (2%) 0 (0%)

TRAEs leading to dose reduction 4 (6%) 2 (5%) 2 (9%)
TRAE leading to definitive discontinuation of therapy 3 (5%) 2 (5%) 1 (4%)

Naïve patients in the
overall population
(N [ 26)

Naïve patients in
capmatinib cohort
(n [ 15)

Naïve patients in
tepotinib cohort
(n [ 11)

TRAEs in naïve patients
Grade 3 6 (23%) 1 (7%) 5 (45%)

TRAEs leading to dose reduction 1 (4%) 0 (0%) 1 (9%)
TRAE leading to definitive discontinuation of therapy 4 (15%) 1 (7%) 3 (27%)

ILD, interstitial lung disease; MET, mesenchymaleepithelial transition; TKIs, tyrosine kinase inhibitors.
aSome patients reported multiple TRAEs.
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Table 3. Clinical responses to MET TKIs

Overall population treated with MET TKIs

Overall population
(N ¼ 90)

�2nd line
(n ¼ 64)

1st line
(n ¼ 26)

ORR 33 (37%) 21 (33%) 12 (46%)
DCR 56 (62%) 36 (56%) 20 (77%)

Best response
CR 0 (0%) 0 (0%) 0 (0%)
PR 33 (37%) 21 (33%) 12 (46%)
SD 23 (26%) 15 (23%) 8 (31%)
PD 23 (26%) 19 (30%) 4 (15%)
NE 11 (12%) 9 (14%) 2 (8%)

ESMO Open M. L. Reale et al.
In the cohort of patients treated with tepotinib, the
percentage of patients who experienced TRAEs of any grade
and grade 3-4 was 94% and 18%, respectively, with grade 3
peripheral edema (15%) and hypoalbuminemia (3%). TRAEs
led to a dose reduction in 9% of the patients and to per-
manent discontinuation in 12%. No case of treatment-
related grade 5 adverse events has been reported. A
detailed list of TRAEs in both pretreated and naïve patients
is reported in Table 2. Notably, five out of six patients
experiencing grade3 TRAEs did not receive any previous
anticancer therapy.
Patients treated with capmatinib

Overall population
(N ¼ 56)

�2nd line
(n ¼ 41)

1st line
(n ¼ 15)

ORR 17 (30%) 11 (27%) 6 (40%)
DCR 32 (57%) 20 (49%) 12 (80%)

Best response
CR 0 (0%) 0 (0%) 0 (0%)
PR 17 (30%) 11 (27%) 6 (40%)
SD 15 (27%) 9 (22%) 6 (40%)
PD 14 (25%) 13 (32%) 1 (7%)
NE 10 (18%) 8 (20%) 2 (13%)

Patients treated with tepotinib

Overall population
(N ¼ 34)

�2nd line
(n ¼ 23)

1st line
(n ¼ 11)

ORR 16 (47%) 10 (43%) 6 (55%)
DCR 24 (71%) 16 (70%) 8 (73%)

Best response
CR 0 (0%) 0 (0%) 0 (0%)
PR 16 (47%) 10 (43%) 6 (55%)
SD 8 (24%) 6 (26%) 2 (18%)
PD 9 (26%) 6 (26%) 3 (27%)
NE 1 (3%) 1 (4%) 0 (0%)

CNS activity

Overall population
(N ¼ 17)

Capmatinib
(n ¼ 10)

Tepotinib
(n ¼ 7)

icORR 7 (41%) 3 (30%) 4 (57%)
icDCR 13 (76%) 7 (70%) 6 (86%)

CNS, central nervous system; CR, complete response; DCR, disease control rate; ic,
intracranial; MET, mesenchymaleepithelial transition; NE, not evaluated; ORR,
objective response rate; PD, progression disease; PR, partial response; SD, stable
disease; TKIs, tyrosine kinase inhibitors.
Treatment response to MET TKIs

Among the 90 patients treated with MET inhibitors (cap-
matinib or tepotinib) the ORR for all treatments combined
was 37% (33% in previously treated patients and 46% in
treatment-naïve) with a DCR of 62% (Table 3). Median PFS
was 6.6 months (95% CI 4.3-8.3 months) and median OS
was 10.7 months (95% CI 7.2-19.3 months) (Figure 2). The
median PFS was 9.9 versus 6.8 versus 1.5 months
(P < 0.0001) and the median OS was not reached (NR)
versus 10.3 versus 3.3 months (P < 0.0001) in patients
experiencing PR versus stable disease (SD) versus PD as best
response to MET inhibitors, respectively (Supplementary
Figure S1, available at https://doi.org/10.1016/j.esmoop.
2024.103680). In patients receiving MET inhibitor in the
first, second, and further lines, PFS was 7.2 versus 6.6
versus 3.9 months (P ¼ 0.09) and OS was NR versus 11.3
versus 7.2 months (P ¼ 0.06), respectively. No significant
differences in terms of median PFS/OS have been reported
across the other analyzed subgroups selected by clinical,
pathological, and molecular characteristics (Supplementary
Table S1, available at https://doi.org/10.1016/j.esmoop.
2024.103680). Intracranial activity data were available for
17 out of 26 patients with brain metastases. The intracranial
DCR was 76%. Seven patients (41%) had intracranial
response, including one patient who had a CR (Table 3). A
total of 12 patients (71%) had received prior local central
nervous system (CNS) treatment (whole brain and stereo-
tactic radiotherapy were carried out in four (23%) and eight
(47%) cases, respectively). The intracranial median PFS was
7.2 months (95% CI 3.6 months-not applicable (NA). At the
time of data analysis, 12 patients (13%) received targeted
therapy beyond progression and the baseline characteristics
of this subgroup are specified in Supplementary Table S2,
available at https://doi.org/10.1016/j.esmoop.2024.
103680. Ten of them received radiotherapy on the site of
disease progression in combination with the MET inhibitor.

Among the 56 patients treated with capmatinib, 17 (30%)
experienced a PR, 15 (27%) an SD and 14 (25%) a pro-
gressive disease (PD), as best response. The ORR was 30%
and the DCR was 57% in the overall analyzed population.
The RR was higher in naïve patients with an ORR of 40% and
DCR of 80% (Table 3). The median PFS was 6.6 months (95%
CI 3.9-8.3 months). The median OS was 14.7 months (95% CI
12.6 months-NA). Intracranial activity data were available
for 10 out of 16 patients with brain metastases. A total of
6 https://doi.org/10.1016/j.esmoop.2024.103680
seven patients (70%) had received prior brain radiotherapy.
The intracranial DCR and RR were 70% and 30%, respec-
tively (Table 3). The intracranial median PFS was 6.6 months
(95% CI 3.2 months-NA).

Among the 34 patients treatedwith tepotinib and included
in the study, 16 (47%) experienced a PR, 8 (24%) an SD, and 9
(26%) a PD as best response to tepotinib. The ORR was 47%
and the DCR was 71% in the overall analyzed population. The
RR was higher in naïve patients with an ORR of 55% and a
similar DCR (73%) (Table 3). The median PFS was 6.9 months
(95% CI 4.1-11.2months), and themedianOSwas 7.6months
(95% CI 5.5-13.1 months). Intracranial activity data were
available for 7 out of 10 patients with brain metastases. A
total of five patients (71%) had received prior brain radio-
therapy. The intracranial DCR and RR were 86% and 57%,
respectively (Table 3). The intracranial median PFS was 8.2
months (95% CI 4.2 months-NA).
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Figure 2. KaplaneMeier curves for PFS and OS in the overall analyzed population (N [ 90). PFS and OS were measured in months from the start of experimental
treatment.
CI, confidence interval; mOS, median OS; mPFS, median PFS; OS, overall survival; PFS, progression-free survival.
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PSM was used to estimate the specific treatment effect
(capmatinib versus tepotinib) on patients’ survival. Only
patients with a similar follow-up (n ¼ 41 from the capma-
tinib cohort and n ¼ 32 from the tepotinib cohort) were
included and matched according to the following charac-
teristics: line of treatment, ECOG PS, gender, age, and
presence of brain metastases, reaching a good balance with
9 out of 12 standardized mean differences below 0.1.
Matched data were then used for survival analyses and the
Cox model corrected by propensity score showed no sig-
nificant differences either in terms of PFS (P ¼ 0.30) or of
OS (P ¼ 0.41) between the two matched cohorts (n ¼ 32
from the capmatinib cohort and n ¼ 32 from the tepotinib
cohort).
DISCUSSION

This study describes the natural history, treatment patterns,
and survival outcomes of patients with advanced/metasta-
tic NSCLC harboring METex14 skipping with a focus on se-
lective MET inhibitor therapies within the ATLAS registry.
The baseline characteristics of the patients were consistent
with the known patient profile derived from the literature
data (median age 74 years, 48% females, 37% patients
never smoker).18,19 As expected, adenocarcinoma was the
most common histotype (83%), followed by squamous (5%),
adenosquamous (5%), and sarcomatoid subtypes (2%),
further highlighting the need for molecular testing in all
patients with advanced or metastatic NSCLC, regardless of
histology.2

As known, this subgroup of patients represents a chal-
lenging population. We found that a considerable portion
(14%) of patients with recurrent or metastatic disease could
not receive any systemic therapy because of rapid disease
progression or poor PS. Most patients received either
Volume 9 - Issue 9 - 2024
immunotherapy (n ¼ 37) or chemo-immunotherapy
(n ¼ 26) as first-line therapy, in line with recent
real-world data of first-line immunotherapy use in NSCLC
patients with uncommon oncogenic alterations.6 Efficacy
outcomes in our real-world study are worse than those
reported in clinical trials with MET inhibitors. Median PFS
was 6.6 months versus 11.2 months in the VISION trial and
5.4/12.4 months for treatment-naïve or pretreated patients
in the GEOMETRY trial. Median OS was 10.7 months versus
19.6 with tepotinib in the VISION study, likely because of a
higher number of PS2 patients and of heavily pretreated
subjects included in our analysis.11-13 However, in line with
the GEOMETRY and VISION clinical studies, both capmatinib
and tepotinib antitumor activity was more pronounced in
the treatment-naïve setting, with a global overall RR of 46%
and 33% in the first line versus subsequent treatment lines,
respectively, although first-line patients were generally
frailer and considered unfit for standard treatment. A pos-
itive trend, even if not statistically significant, was also
observed in PFS when the targeted agent was earlier used,
suggesting that the best place of these agents is probably
upfront. Our efficacy data are worse than those reported
also in other real-world experiences, probably because of a
more heterogeneous study population. In the RECAP study,
evaluating capmatinib under real-world conditions, for
example, a large proportion of patients had oligometastatic
disease (40% with only one site of metastasis).20 In a
German analysis, the rate of second-line treatment in 110
advanced METex14 NSCLC patients was only 47% with a
median PFS and OS for patients treated with tepotinib or
capmatinib of 10 and 16 months, respectively.21

The best radiological response to MET inihibitors
emerged as the only reliable clinical predictor of survival
outcomes in our analysis, with a median PFS and OS
significantly longer in those patients experiencing RECIST PR
https://doi.org/10.1016/j.esmoop.2024.103680 7
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as best response as compared to SD. In the small subgroup
of patients with brain metastasis, the CNS activity of the
MET TKIs capmatinib and tepotinib was encouraging; re-
sponses were observed in 7 of 17 (41%) patients with
NSCLC with aMETex14 skipping mutation, including one CR.
Intracranial DCR was 76%. A total of 12 patients had
received prior local CNS treatment, which could have
contributed to responses in brain metastases. Given the
importance of CNS control to maintain best disease
response and quality of life, these findings are of crucial
importance.

The safety profile of capmatinib and tepotinib appears to
be better than that expected with MET inhibitors, sug-
gesting a not uniform approach for toxicity data collection
between clinical trials and the real-world setting, with pe-
ripheral edema being the most common adverse event. A
fatal adverse reaction occurred in one patient who had
previously received first-line chemo-immunotherapy
treated with second-line capmatinib due to interstitial lung
disease occurring 2 months after treatment start. One
death was suspected to be related to capmatinib also in the
GEOMETRY trial due to pneumonitis, highlighting the
importance of a careful respiratory monitoring during tar-
geted treatment, since these patients are generally elderly
and so exposed to a potentially higher risk of toxic-
ities.11,18,19 Although some studies revealed an increased
risk of toxicities, particularly hepatitis, in patients receiving
a MET TKI after PD-1 inhibitors, this trend was not
confirmed in our analysis.7 The optimal treatment
sequencing represents an important clinical question to be
investigated in dedicated studies. Actually, capmatinib and
tepotinib represent an effective treatment option entering
in the treatment algorithm of this challenging NSCLC pop-
ulation harboring METexon14 skipping molecular alter-
ations. Some retrospective studies have previously shown
the association between longer survival and MET TKI ther-
apies.22,23 Wolf et al. recently reported in a real-world
METex14 cohort a median OS of 25.4 months versus 10.7
months [hazard ratio (95% CI): 0.532 (0.340-0.832); P ¼
0.0055] in patients receiving MET inhibitors versus those
who did not, respectively.22 Furthermore, a retrospective
analysis from the TOGETHER study reported poor real-world
outcomes for METex14 skipping NSCLC patients under
standard treatments before the uptake of novel MET in-
hibitors; matched indirect treatment comparisons sug-
gested longer PFS and OS with first-line tepotinib compared
with first-line chemo-immunotherapy or immunotherapy
alone.24 Moreover, the specific safety profile and the oral
administration make capmatinib and tepotinib a valuable
treatment option also for treatment-naïve patients with a
potential preservation of quality of life.25

In conclusion, our study represents a real snapshot of
NSCLC with METex14 skipping mutations in Italy. Our data
confirm the aggressive behavior of the disease highlighting
the need for early molecular testing and prompt treatment.
This study presents several limitations given the retro-
spective nature of the analysis. The overall sample size,
especially when divided by treatment type, remains small
8 https://doi.org/10.1016/j.esmoop.2024.103680
and a comparison with patients who did not receive MET
inhibitors was not feasible because of the small number of
events in this cohort. A direct comparison between cap-
matinib and tepotinib subgroups would be affected not only
by the heterogeneous and small sample size but also by the
different duration of follow-up. However, PSM was carried
out and there were no significant differences in survival
deriving from the specific MET TKI used. The prognostic and
predictive impact of concomitant molecular alterations,
currently not evaluated because of the small sample size,
deserves further research. Potential reporting and infor-
mation bias have to be taken into account. Particularly
patients receiving MET inhibitors upfront were considered
unfit for standard first-line therapies, potentially negatively
impacting on first-line survival outcomes.

Nevertheless, these data are helpful in contextualizing
the efficacy of MET inhibitors in a rare population, such as
METex14 skipping NSCLC patients, in the real-world set-
tings, and highlight the value of real-world registries like
ATLAS as a source of reliable data driving the clinical
management of NSCLC patients in real life.
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