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Abstract

Introduction: MET exon 14 (METex14) skipping is a rare oncogenic driver in non—small-cell lung cancer (NSCLC)
for which targeted therapy with MET tyrosine kinase inhibitors (TKIs) was recently approved. Given the heterogeneity
in published data of METex14 skipping NSCLC, we conducted a systematic literature review to evaluate its frequency,
patient characteristics, and outcomes. Methods: On June 13, 2022 we conducted a systematic literature review of publi-
cations and conference abstracts reporting frequency, patient characteristics, or outcomes of patients with METex14
skipping NSCLC. Results: We included 139 studies reporting frequency or patient characteristics (350,997 patients),
and 39 studies reporting clinical outcomes (3989 patients). Median METex14 skipping frequency was 2.0% in unselected
patients with NSCLC, with minimal geographic variation. Median frequency was 2.4% in adenocarcinoma or nonsqua-
mous subgroups, 12.0% in sarcomatoid, and 1.3% in squamous histology. Patients with METex14 skipping NSCLC
were more likely to be elderly, have adenocarcinoma histology; there was no marked sex or smoking status distribu-
tion. In first line of treatment, median objective response rate ranged from 50.7% to 68.8% with targeted therapies
(both values correspond to MET TKIs), was 33.3% with immunotherapy, and ranged from 23.1% to 27.0% with
chemotherapy. Conclusions: Patients with METex14 skipping are more likely to have certain characteristics, but no
patient subgroup can be ruled out; thus, it is crucial to test all patients with NSCLC to identify suitable candidates for
MET inhibitor therapy. MET TKIs appeared to result in higher efficacy outcomes, although no direct comparison with
chemotherapy or immunotherapy regimens was found.
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Lung cancer remains the leading cause of cancer death, globally.1
The most common type of lung cancer is non—small-cell lung
cancer (NSCLC), which accounts for over 80% of all diagnosed
lung cancers.” NSCLC oncogenic drivers that have been success-
fully targeted by tyrosine kinase inhibitors (TKIs) include mutations
in the epidermal growth factor receptor (EGFR) and V-raf murine
sarcoma viral oncogene homolog B (BRAF) genes, and fusions and
rearrangements in the anaplastic lymphoma kinase (ALK), ROSI,
neurotrophic receptor tyrosine kinase (NV7RK) and rearranged
during transfection (RET) genes.” The activation of the MET
proto-oncogene by exon 14 skipping (METex14) and its role as
a targetable oncogenic driver in NSCLC has been established in
the past few years.”* Studies evaluating large samples of patients
with NSCLC have reported 2% have METex14 skipping,”® which

is mutually exclusive with other oncogenic drivers’ that also
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represent a low proportion of NSCLC, such as BRAF mutations
(5%-8%) and ALK (2%-7%) or ROSI rearrangements (1%-
2%).% Some oncogene-defined subgroups have been associated
with certain clinical characteristics: never smoker young Asian
women (EGFR mutations),® never smoker younger women (ROS1
fusions/translocations),®’ and never smoker patients with adeno-
carcinoma histology (ALK fusions/translocations).>'" METex14
skipping occurs mostly in older patients, including those with a
history of smoking, and has been associated with a poor progno-
sis.'"""> The general characteristics of patients with METex14
skipping NSCLC, however, are not well defined.

Treatment of patients with METex14 skipping NSCLC changed
in recent years with the approval of several MET TKIs. The first
MET TKI to gain approval was tepotinib, in Japan in 2020;
tepotinib was later approved by the US Food and Drug Administra-
tion (FDA) in 2021 in any treatment line'> and by the European
Medicines Agency (EMA) in 2022 as a second-line treatment.'®
Capmatinib is another MET TKI approved by the FDA and
EMA (in 2020 and 2022, respectively) in the same treatment

lines as tepotinib;w’ 18

savolitinib is currently approved only in
China (2021, for patients who have progressed after platinum-based
chemotherapy or do not tolerate it),'” and other MET TKIs are
under study.”

Due to the rarity of METex14 skipping and older age of patients,
it is challenging to recruit sufficient patients for large phase III
studies evaluating targeted treatments, and the largest clinical data
sets derive from noncomparative phase II studies.”’?* Additionally,
given that METex14 skipping was only relatively recently recognized

N
as an oncogenic driver,”

and, thus, not routinely tested, there are
limited clinical outcomes data on nontargeted treatments routinely
used in patients with METex14 skipping NSCLC to compare with
data for targeted agents. There is a need for a better understand-
ing of the characteristics and outcomes of this population that
may help guide clinical trial designs and highlight the need for
METex14 skipping testing. We conducted a systematic literature
review (SLR) to assess epidemiology, prognosis, clinical outcomes,
economic burden, and quality of life of METex14 skipping NSCLC.
Here, we report the epidemiology and clinical outcomes of patients
with METex14 skipping NSCLC treated with targeted and nontar-
geted therapies to assess the potential benefits of targeted therapies
for these patients.

Methods
Review Design

An SLR was performed on June 13, 2022 according to National
Institute for Health and Care Excellence (NICE) preferred method-
ological principlc:s,24 as detailed in the University of York Centre
for Reviews and Dissemination guidance for undertaking systematic
reviews in health care.”” Literature searches were conducted in key
biomedical electronic databases including EMBASE, MEDLINE,
EconLit, and the Cochrane Library—specifically, the Cochrane
Central Register of Controlled Trials (CENTRAL), the Cochrane
Database of Systematic Reviews (CDSR), the Database of Abstracts
of Reviews of Effectiveness (DARE), the Health Technology Assess-
ment (HTA) database, and the National Health System Economic

Evaluation Database. In addition, the following congress websites
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were searched on June 13, 2022 for relevant abstracts, posters and/or
presentations with no time restrictions: American Society of Clinical
Oncology (ASCO), World Conference on Lung Cancer (WCLC),
Society for Health Economics and Outcomes Research (ISPOR),
and the European Society of Medical Oncology (ESMO). The bibli-
ographies of systematic reviews and meta-analyses identified after an
initial review of the search results were then reviewed for potential
references of interest regarding other studies.

Search syntax for publications included non-small-cell lung
cancer, non—small-cell, (lung or pulmon or bronchioloalveolar),
(cancer or tumor or carcino or adenocarcino or neoplas), NSCLC,
MET exonl4, METex14, METex 14, or MET exon 14, and subse-
quent combinations thereof. Search syntax for congress proceedings
included MET EXON 14 OR METEX 14 OR "METEX14", MET
exon 14, and MET mutation (the latter, broader term, was used only
for ISPOR).

All publications in English language which fulfilled the follow-
ing inclusion criteria were included in this review. In the case
of epidemiology studies, real-world studies reporting incidence or
frequency data for adult patients with NSCLC with MET7ex14
skipping (or with majority METex14 skipping NSCLC). The term
“incidence” was included to ensure that any studies that mistak-
enly reported frequency (ie, frequency in a specific population at a
specific time or time period) as “incidence” (ie, rate of new cases in
a population over a specific time period) were captured. In the case
of clinical outcome studies, criteria were inclusion of adult patients
with advanced or metastatic NSCLC with METex14 skipping; use
of any line of therapy, any pharmacologic treatment, any study
design; and reporting of clinical outcomes (overall survival [OS],
progression-free survival [PFS], time to progression [TTP], response
rates, safety, and tolerability).

The references identified from the electronic searches were first
assessed against the eligibility criteria by 2 independent reviewers
based on the title and/or abstract. Full-text copies of publications
potentially meeting the eligibility criteria were then obtained and
reviewed in more detail. At both stages, any disagreements between
the reviewers were resolved by discussion until a consensus was
reached, with a third reviewer making the final decision if necessary.
The reviewers independently extracted data from all the included
publications and generated 2 separate data extraction sheets that
were then compared, and 1 uniform data extraction sheet was gener-
ated. Information extracted included publication information, study
characteristics, patient characteristics, and frequency.

Publications that included overlapping patient populations (eg,
patients from 1 study also contributing to a larger study) were
considered as separate individual studies if they reported different
outcomes. Where conference abstracts were subsequently reported
as full-text publications and both were found in the literature review,
only data from the full-text publication were gathered, as they
contained the most evidence. The line of therapy associated with
clinical outcome data reported in this SLR is the line described in
the selected publication (eg, first line and beyond, second line).

Risk of Bias
Risk of bias was determined according to the NICE criteria for

.26

full-text publications;*® frequency studies were assessed with the



Joanna Briggs Institute (JBI) checklist,”” and a modified Downs
and Black adapted checklist was used for clinical outcome studies.”®
Conference abstracts were excluded from the risk of bias assessment,
given the limited information they provide.

Adequate sample size to determine frequency of METex14
skipping in NSCLC was calculated according to the formula®:

Z2P(1—P)
n = T

Where Z corresponds to confidence level, P is the expected
frequency, and d corresponds to effect size. For this calculation, the
assumed frequency was 1%, and the precision (corresponding effect
size) was set at 0.005 (one-fifth of the amount of precision in the
case of a small P value®).

Due to varying sample sizes, the clinical outcomes analyzed in this
report are restricted to study arms with >10 patients. However, the
details for all the studies (including study arms with <10 patients)
are included in the Supplemental Tables. For endpoint analyses,
we used the most recently reported data cut for individual studies.
Studies reporting aggregated clinical outcomes for several types of
therapy and studies not reporting the specific type of therapy used
were categorized as “unspecified.”

Statistics

Frequency data were calculated as a percentage of the number
of participants with NSCLC sampled and the total number of
participants diagnosed with METex14 skipping. Data for clinical
characteristics are presented as range, median and interquartile range

(IQR) as reported in the individual studies.

Results
Publications

Of the 1501 publications identified in the literature review, 324
were screened for eligibility, with 126 publications excluded. An
additional 46 were included from manual checks of references in
studies, resulting in 244 publications selected overall for all topics
considered in the SLR, 230 corresponding to the topics reported
here (Figure 1). Selected epidemiology reports consisted of 150
publications (60 full-text publications and 90 abstracts or posters)
for 139 unique studies (Supplemental Table 1). Of these studies,
127 concerned NSCLC in particular and were conducted in Asia
(n = 44, 35%), North America (n = 42, 33%), Europe (n = 32,
25%), South America (n = 2, 2%), and Eurasia (Turkey; n = 100,
1%). Five studies (4%) did not report the study location, and 1
study (1%) was conducted globally. Patient sample sizes ranged
13 to 11,306 in Asia,>"*? 36 to 60,244 in North America,’>>* 20
to 2369 in Europe,”* and 63 to 3784 in studies not specify-
ing location;**? the global study had a sample size of 40,824.°
Frequency of METex14 skipping in NSCLC was reported by
127 publications (n = 256,395 patients with NSCLC); clini-
cal characteristics of patients were reported by 79 publications
(n = 63,652). Publications reporting frequency or clinical charac-
teristics of patients with METex14 skipping NSCLC were more
frequent in recent years. There were no studies using the term
“incidence” for METex14 skipping NSCLC in our literature search
results.
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Regarding clinical outcomes, 92 publications (34 full-text and 58
abstracts) from 39 unique studies were selected, 11 were nonran-
domized interventional studies and 28 were real-world studies;
there were no randomized controlled trials (RCTs) (Supplemental
Table 2). The selected studies used targeted therapiess MET TKIs,
chemotherapy, immunotherapy (IO) regimens, or unspecified treat-
ments. The number of publications and unique studies reporting
clinical outcomes in these patients increased from 2019 to 2022
(Supplemental Figure 1A and B).

Testing Methods for Detecting METex14 Skipping in
NSCLC

The type of biopsy used and the method of detection of
METex14 skipping in NSCLC varied across studies (Figure 2).
Tissue alone was the most frequent type of biopsy used to detect
METex14 skipping (61.2% of studies), followed by tissue and
liquid (7.9%); some studies reported either tissue or liquid was
used (3.6%), and testing on liquid alone was conducted in 2.9%
of studies. The type of biopsy used for testing was not reported
in 24.5% of studies. Out of the 127 studies that reported on
METex14 skipping frequency in NSCLC, most studies (n = 98)
used next-generation sequencing (NGS) (including comprehensive
genomic profiling [CGP]) either as the only detection method or
to confirm findings. Other testing methods included polymerase
chain reaction (PCR)-based assays (n = 25) and Sanger sequenc-
ing (n = 13). NGS/CGP were used more frequently in studies
published in recent years (Supplemental Figure 2A). Of the studies
using solely NGS/CGP (n = 98) to detect all alterations in action-
able genes, the most frequent sequencing substrate was DNA only
(n = 42; including circulating tumor and circulating free DNA),
followed by DNA/RNA (n = 20), or RNA only (n = 7); 29 studies
did not report the substrate used. The use of NGS substrate over
time is presented in Supplemental Figure 2B.

Epidemiology of METex14 Skipping in NSCLC

Frequency of METex14 Skipping in Advanced NSCLC not Selected
by Histology, Smoking History, or Programmed Death-Ligand 1 (PD-
L1) Expression. The frequency of METex14 skipping in advanced
NSCLC populations, without restricting inclusion criteria to
specific histologies or highly selected subgroups, was reported by
59 publications (Supplemental Table 3, Supplemental Figure 3).
Median frequency was 2.0% overall (range 0.5%-6.8%), 2.5%
in North America (0.6%-5.1%),’®% 2.0% in Europe (0.5%-
3.3%),""*" 1.7% in Asia (0.5%-6.8% in Asia),">** and 1.7% in
other locations (0.5%-3.0%).%4%°

Frequency of METex14 Skipping in NSCLC in Selected Patient
Subgroups. A summary of frequency by region and patient
subgroup can be found in Figure 3. Forty-four studies reported
frequency according to histological subtype, with a median of 2.4%
(IQR 1.9-3.7) in adenocarcinoma or nonsquamous subgroups,
12.0% (IQR 8.0-16.9) in sarcomatoid, and 1.3% (IQR 0-2.3)
in squamous histology. Thirty-one studies reported METex14
skipping in adenocarcinoma, adenocarcinoma/adenosquamous, or
nonsquamous subgroups (Supplemental Table 4), with frequency
in the range of 1.2% to 9.0% in Asia,*>* 0.5% to 5.3% in
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Figure 1

PRISMA diagram of systematic literature searches conducted in June 2022. ASCO = American Society of Clinical
Oncology; CCTR = Cochrane Central Register of Controlled Trials; CDSR = Cochrane Database of Systematic Reviews;
DARE = Database of Abstracts of Reviews of Effectiveness; ESMO = European Society of Medical Oncology;

HTA = Health Technology Assessment; ISPOR = the Professional Society for Health Economics and Outcomes
Research; n = number of publications; NHS EED = National Health Service Economic Evaluation Database;

PRISMA = Preferred Reporting ltems for Systematic Reviews and Meta-Analyses; QoL = quality of life; WCLC = World
Conference on Lung Cancer. 2Studies with more than 1 outcome category were counted multiple times.
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Europe,”®* 0.8% to 4.7% in North America,””! and 1.5% in
other locations.”> Three studies reported METex14 skipping in
patients with squamous carcinoma (Supplemental Table 5), with
frequency reported as 0.0% in Asia,”> 2.3% in North America,”
and 1.3% in other regions.” Thirteen studies reported METex14
skipping in patients with NSCLC and sarcomatoid histology
(Supplemental Table 6), with frequency in the range of 6.1% to
25.0% in Asia,”*>® 6.2% to 10.0% in Europe,”*>” and 7.7% to
22.2% in North America.’>>%%

Data from 10 studies showed that median frequency of METex14
skipping in never smokers was 12% compared with 2% in

ever smokers. Three studies >0

reported METex14 skipping
frequency in never smokers (Supplemental Table 7), ranging from
1.5% in a study in China® (never smokers) to 18.5% in a study
in the US® (never smokers wild-type for EGFR, KRAS, BRAE or
ERBB2 mutations, or ALK or ROS] rearrangements).

Five studies reported METex14 skipping frequency in patients
with MET overexpression or MET amplification. Definitions of
MET amplification varied between the included studies; however,

gene copy number or MET/CEP7 (mean MET per cell and chromo-
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some 7 centromere ratio) ratio were most commonly reported. MET
overexpression was defined as immunohistochemistry (IHC) of 2+
or 3+ by the selected studies. A Chinese study® reported increas-
ing frequency of METex14 skipping with higher MET IHC score
(from 0% for IHC 0 to 6.1% for IHC 3+); a North American
study reported 9.5% frequency;*’ 3 European studies reported a
frequency of METex14 skipping ranging from 0.0% to 2.7%.5*%
(Supplemental Table 8).

A retrospective registry study assessed the frequency of METex14
skipping in patients with NSCLC and high PD-L1 expression
(tumor proportion score [TPS] >90%; n = 133) versus absent
PD-L1 expression (TPS <1%; n = 288) (Supplemental Table 9).%
There was no difference in age or histology found between patients
with NSCLC overall, split by PD-L1 status. Patients with a PD-
L1 TPS >90% were more likely to be smokers than those with
a PD-L1 TPS <1% (86.5% vs. 76.4%; P = .02).°” Tumors in
the PD-L1 TPS >90% group were more likely to have METex14
skipping than those in the PD-L1 TPS <1% group (9.6% vs. 2.1%;
P=.003). % A second study reported similar results in patients with
NSCLC, with a METex14 skipping frequency of 11.7% in the high
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Figure 2 = Testing methods used to detect METex14 skipping in NSCLC samples. DNA = deoxyribonucleic acid; METex14 = MET
exon 14; NGS = next-generation sequencing; NR = not reported; NSCLC = non-small-cell lung cancer;

PCR = polymerase chain reaction; RNA = ribonucleic acid; RT-PCR = reverse-transcriptase polymerase chain
reaction. Values beside each testing method indicate number of studies and percentage that each testing method
represents over all methods. Studies may have used more than 1 method.

PCR, 6. 4%

Sanger, 13.9%
DNA, 42.29%

NGS, 98. 68%
' % DNA and/or RNA, 20. 14%

RT-PCR, 19.13% RNA, 7.5%

NR, 29.20%

NR, 9. 6% - —

Figure 3 Frequency of METex14 skipping in NSCLC in patient subgroups and overall, by world region. METex14 = MET exon 14;
NSCLC = non-small-cell lung cancer; PD-L1 = programmed death-ligand 1. Gray font indicates frequency of METex14
skipping in all patients with NSCLC not selected for histology, smoking history, or PD-L1 expression, by world region;
values are median (range) (number of publications). All other values represent the frequency of METex14 skipping
NSCLC in each world region, by subgroup; values indicate range (number of publications).

Asia:

Europe: 1.7% (0.5-6.8%) (26)

2.0% (0;5—3.3%) (12) 1.2-9.0% (8)
North America: 0.5-5.3% (9) 0% (1)
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o 23%(1) 10.6512.2%(2) 6.1% (1)
o 7.7-222% (4) 0052 B)
e 18.5% (1)
® 9.5% (1)
Other:
1.7% (0.5-3.0%) (5)
Frequency of METex14 skipping in NSCLC: 1.5% (1)
. All, not selected; 254,509 patients ;gt%:‘o(l) d
un
. Adenocarcinoma/non squamous; 25,197 patients Not found
. Squamous carcinoma; 330 patients Not found

. Pulmonary sarcomatoid carcinoma; 763 patients
. Never-smokers; 508 patients

. MET overexpression or amplification; 12,950 patients
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Figure 4 Clinical characteristics of patients with METex14 skipping NSCLC. Charts display the median and upper and lower

quartiles (boxes), the range (whiskers), and mean (crosses). ADC = adenocarcinoma; METex14 = MET exon 14;
NSCLC = non-small-cell lung cancer; PSC = pulmonary sarcomatoid carcinoma.
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Clinical Characteristics of Patients With METex14
Skipping NSCLC

Patient Characteristics From Epidemiology Studies. Only studies
that described patient clinical characteristics for the total popula-
tion that was sampled are reported. Details of the 36 publica-
tions reporting clinical characteristics for patients with METex14
skipping NSCLC are shown in Supplemental Table 10, and the
distribution of key characteristics are shown in Figure 4. Median
age of patients was 73.0 years (31 studies; n = 1712 patients), and
50.0% of patients were women (33 studies; n = 1750). There was
no marked distribution between ever smokers (median 53.0% in 22
studies; n = 1046) and never smokers (median 46.0% in 22 studies;
n = 1046).

The most commonly reported histologies in patients with
METex14 skipping NSCLC were adenocarcinoma (median 79.0%
in 29 studies; n = 1594), sarcomatoid (median 6.0% in 21 studies;
n = 1411), and squamous cell carcinoma (median 4.0% in 22
studies; n = 1492).
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Clinical Efficacy Outcomes

Efficacy endpoints by type and line of treatment for the patients
in study arms with >10 patients with ME7ex14 skipping NSCLC
are shown in Table 1 . Baseline demographics and disease charac-
teristics of 3989 patients with clinical outcome data are summa-
rized in Supplemental Table 11 (full study details are available
in Supplemental Table 12). The median age of patients was 72.0
years (range, 63.0-77.7), 44.0% (range, 27.0-70.0) were male, the
most common tumor histology was adenocarcinoma (81.0% [range,
16.0-94.0]), and there was a similar proportion of ever smokers
(58.0% [range, 31.0-78.0]) and never smokers (45.5% [range, 23.5-
79.0]).

Objective Response Rate. In total, 27 publications of 24 studies
with patients with AMETex14 NSCLC reported an objective
response rate (ORR) with targeted therapiessMET TKIs (21
publications of 18 studies), chemotherapy (5 publications of 4
studies), IO regimens (7 publications of 6 studies), and unspeci-
fied treatments (2 publications from 2 studies). ORR was assessed
by independent review committee and/or investigator assessment,
mostly according to Response Evaluation Criteria in Solid Tumors

(RECIST) v1.1; some studies did not report how ORR was assessed.
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Table 1

All targeted
therapies
)

MET TKIs:

o Capmatinib
o Crizotinib
o Savolitinib
e Tepotinib

All targeted
therapies
(1L+)

MET TKls:

o (Capmatinib
o (Crizotinib
o Savolitinib
o Tepotinib

All targeted
therapies
(L)

MET TKis:

o (Capmatinib

Overview of Efficacy Endpoints (ORR, DOR, PFS, and 0S) in Studies With >10 Patients With METex14 Skipping NSCLC in Study Arms

ORR Median PFS, Mo Median 0S, Mo Median DOR, Mo
Lowest Highest Lowest Highest Lowest Highest Lowest Highest
Reported ORR Reported ORR Reported PFS Reported PFS Reported 0S Reported 0S Reported DOR Reported DOR
(95% ClI) (95% ClI) (95% ClI) (95% CI) (95% ClI) (95% ClI)
IRC: 50.7% IRC: 68.8% INV: 8.5 (NA) IRC: 12.5 (6.9-20.5) 10.9 (7.5-14.0) 21.1 (12.7-NR) IRC: 12.6 (5.6-NE) IRC: 46.4 (13.8-NE)
n==69 n=232 n=44 n=232 n=13 n=29 n=28 n=164
IRC: 50.7% IRC: 68.8% INV: 8.5 (NA) IRC: 12.5 (6.9-20.5) 10.9 (7.5-14.0) 21.1 (12.7-NR) IRC: 12.6 (5.6-NE) IRC: 46.4 (13.8-NE)
n==69 n=232 n=44 n=232 n=13 n=29 n=28 n=164
IRC: 68.8% IRC: 68.8% IRC: 10.6 (5.5-15.7) IRC: 12.5 (6.9-20.5) NE (10.9-NE) 20.8 (12.4-NE) IRC: 12.6 (5.6-NE) 16.6 (8.3-NE)n =28
n=NR n=232 n=NR n=232 n=232 n=28 n=28
NA NA INV: 8.5 (NA) 11.3 (NA) NA NA
n=44 n=44
NA NA NA NA 10.9 (7.5-14.0) NA NA
n=13
IRC: 50.7% 60%n =95 10.3 (8-15.3) 15.9 (10.4-NR) 19.1 (13.7-23.7) 21.1 (12.7-NR) IRC: 46.4 (7.2-NE) IRC: 46.4 (13.8-NE)
n =69 n=69 n=295 n=164 n=295 n=69 n=164
INV: 21.1% INV: 58.0% INV: 2.6 (1.2-8.9) 13.8(9.5-13.8) 95(4.1-13.4) 41(10.4-71.6) IRC: 6.9 (4.9-12.5) IRC: 20.8 (12.6-NE)
n=19 n=18 n=21 n=161 n=25 n=21 n=70 n=161
INV: 31.0% 58% INV: 2.6 (1.2-8.9) 13.8(9.5-13.8) 95(4.1-13.4) 41(10.4-71.6) IRC: 6.9 (4.9-12.5) IRC: 20.8 (12.6-NE)
n=>54 n=19 n=21 n=161 n=25 n=21 n=70 n=161
58% 9.5(4.7-14.3) 18.2 (13.2-23.1) NA NA
n=19 n=_a1 n=_al
INV: 31.0% INV: 40.0% INV: 3.6 (1.6-7.0) INV: 7.9 (5.8-10.4) 9.5(4.1-13.4) 41(10.4-71.6) INV: 9.1 (6.4-12.7)
n=>54 n=25 n=25 n=21 n=25 n=21 n==69
IRC: 40.0% INV: 47.1% IRC: 5.5 (2.8-9.6) IRC: 9.7 (4.3-NR) 12.5(10.5-21.4) IRC: 6.9 (4.9-12.5) IRC: 9.6 (4.2-NR)
n=25 n=70 n=25 n=45 n=70 n=70 n=45
IRC: 50.8% INV: 54.7% 11.2 (9.5-13.8) 13.8(9.5-13.8) 19.3 (15.8-22.3) IRC: 18.0 (12.4-NE) IRC: 20.8 (12.6-NE)
n=313 n=161 n=313 n=161 n=313 n=313 n=161
IRC: 44.3% IRC: 51.6% INV: 2.6 (2.2-3.0) 8.9(6.9-13.7) NE (13.5-NE) IRC: 8.4 (4.2-NE) 12.4 (8.3-NE)
n=288 n=31 n=10 n=_3a8 n=31 n=31 n=_3a8
IRC: 44.3% IRC: 51.6% INV: 2.6 (2.2-3.0) 8.9(6.9-13.7) NE (13.5-NE) IRC: 8.4 (4.2-NE) 12.4 (8.3-NE)
n=288 n=31 n=10 n=_3a8 n=31 n=31 n=_3a8
IRC: 51.6% IRC: 6.9 (4.2-13.3) NE (13.5-NE) IRC: 8.4 (4.2-NE)
n=31 n=31 n=31 n=31

(continued on next page)
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Table 1 | (continued)

o (Crizotinib
o Savolitinib
o Tepotinib

Chemotherapy
Chemotherapy
L)
Chemotherapy
(1L+)
Chemotherapy
(L)
Immunotherapy
Immunotherapy
(L)
Immunotherapy
L+
Immunotherapy
(L)
Unspecified
Unspecified (1L)

Unspecified
(1L+)
Unspecified (2L)

ORR Median PFS, Mo Median 0S, Mo Median DOR, Mo
Lowest Highest Lowest Highest Lowest Highest Lowest Highest
Reported ORR Reported ORR Reported PFS Reported PFS Reported 0S Reported 0S Reported DOR Reported DOR
(95% CI) (95% CI) (95% ClI) (95% CI) (95% ClI) (95% ClI)
NA NA INV: 2.6 (2.2-3.0) NA NA NA NA
n=10
NA NA NA NA NA NA NA NA
IRC: 44.3% 8.9(6.9-13.7) NA NA 12.4 (8.3-NE)
n=_88 n=_88 n=_88
INV: 23.1% (NA) INV: 27.0% (NA) INV: 4.0 (0.3-16.9) INV: 5.7 (4.6-7.1) 95 (6.5-23.1) 20 (10.9-24.6) NA NA
n=14 n=15 n=15 n=>59 n=15 n=>59
INV: 9.0% (NA) NA NA NA NA
n=11
NA NA INV: 35 (1.9-11.1) 15.3 (4-41.1) NA NA
n=16 n=16
INV: 33.3% INV: 2.4 (1.4-3.2) INV: 4.1 (1.5-8.1) 12.0 (NA) 483 NA NA
n=21 n=18 n=21 n=13 n=14
INV: 16.0% INV: 16.7% INV:1.9 (1.7-2.7) INV: 6.0 (1.9-24.9) 10.0 (6.7-13.3) 18.4 (7.0-NR) NA NA
n=236 n=24 n=24 n=16 n=20 n=236
INV: 20.0% INV: 2.8 (0.9-5.7) INV: 4.7 (2.8-12.9) 19.3 (11.6-NE) NA NA
n=10 n=10 n=23 n=23
INV: 27.8% INV: 35.3% INV: 3.1 (2.3-5.0) INV: 6.2 (3.4-9.1) 10.4 (1.3-73.0) 20.0 (7.2-NR) NA NA
n=18 n=>51 n=>51 n=29 n=>52 n=29
NA NA INV: 5.7 (4.6-7.1) 10.0 (6.7-13.3) 24.4(10.1-48.3) NA NA
n=4 n=20 n=32
INV: 18.5% INV: 30.0% INV: 4.6 (1.6-5.7) 11.2 (4.0-19.3) 11.7 (6.0-32.9) NA NA
n=27 n=10 n=27 n=27 n=21

Abbreviations: 1L = first line; 1L+ = first line and beyond; 2L = second line; 2L+ = second line and beyond; CI = confidence interval; DOR = duration of response; INV = investigator assessed; 10 = immunotherapy; IRC = Independent Review Committeg;
METex14 = MET exon 14; METi = MET inhibitor; n = number of patients in study; NA = not available; NE = not evaluable; NR = not reached; NSCLC = non—small-cell lung cancer; ORR = objective response rate; 0S = overall survival; PFS = progression-free survival;

SLR = systematic literature search; TKI = tyrosine kinase inhibitor.
Complete ORR data are available in Supplemental Tables 13-16, PFS data in Supplemental Tables 18-21, OS data in Supplemental Tables 22-25, and DOR data in Supplemental Table 17.
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Julien Mazieres et al

Figure 5 Overview of efficacy outcomes in included study arms with >10 patients with METex14 skipping NSCLC (combined SLR
results) for: (A) ORR in study arms by therapy type; and (B) 0S and PFS by therapy type across all lines of therapy,
where bubble size indicates n for each cohort. 1L = first line, 1L+ = first line or beyond; 2L = second line,
2L+ = second line or beyond; IRC = independent review committee; INV = investigator; 10 = immunotherapy;

LoT = line of therapy; ORR = objective response rate; NR = not reported; PSC = pulmonary sarcomatoid carcinoma;
RWE = real-world evidence; TKI = tyrosine kinase inhibitor. 2Cohorts A + C; "Cohort 5b; °Cohort 7; “Pulmonary
sarcomatoid carcinoma and other histologies; ¢Cohort 6; 'Cohort 4. Numbers in call-outs indicate line of therapy and/or
type of MET TKI, if applicable/available. Most recent data cuts used where multiple available.
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ORR for study arms by therapy type are shown in Figure 5A (not ranged 50.7% to 68.8% in first line and 44.3% to 51.6% in second

all studies reported independently reviewed data). Below, we report line (Table 1, Supplemental Table 13).

ORR of studies with >10 patients per study arm. The ORR of chemotherapy for patients with METex14 skipping
In patients with advanced or metastatic NSCLC harboring ~ NSCLC ranged 23.1% to 27.0% in first line (Table 1, Supplemental

METex14 skipping, ORR with targeted therapiessMET TKIs Table 14).
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The ORR of 1O for patients with advanced or metastatic NSCLC
harboring METex14 skipping was 33.3% in first line and 20.0% in
second line (Table 1, Supplemental Table 15).

Results from studies using unspecified treatments are available in
Table 1 and Supplemental Table 16.

Duration of Response. No studies reported duration of response
(DOR) in patients with METex14 NSCLC receiving chemother-
apy, 1O, or unspecified treatments. However, 7 publications of 4
studies reported median DOR for patients receiving targeted thera-
pies/MET TKIs. DOR in studies with >10 patients per study arm
ranged from 12.6 months (95% CI, 5.6-not estimable [NE]) to 46.4
months (95% CI, 13.8-NE) in first line, and 8.4 months (95% CI,
4.2-NE) to 12.4 months (95% CI, 8.3-NE) in second line (Table 1,
Supplemental Table 17).

Progression-Free Survival. In total, median PES was reported in
28 publications of 25 studies with patients with METex14 NSCLC
treated with targeted therapiess MET TKlIs (21 publications of 17
studies), chemotherapy (3 publications of 3 studies), IO regimens
(9 publications of 8 studies), and unspecified treatments (4 publi-
cations of 3 studies). Below, we report PES of studies with >10
patients per study arm.

In patients with METex14 skipping NSCLC treated with
targeted therapies/ MET TKIs, median PFS ranged from 8.5 months
(95% CI not reported) to 15.9 months (95% CI, 10.4-not reached
[NR]) in first line, and 2.6 months (95% CI, 2.2-3.0) to 8.9 months
(95% CI, 6.9-13.7) in second line (Table 1, Supplemental Table 18).

In patients with advanced or metastatic NSCLC harboring
METex14 skipping receiving chemotherapy, median PFS ranged
from 4.0 months (95% CI, 0.3-16.9) to 5.7 months (95% CI, 4.6-
7.1) in first line, and was 3.5 months (95% CI, 1.9-11.1) in second
line (Table 1, Supplemental Table 19).

Median PFS when treating patients with advanced or metastatic
NSCLC harboring METex14 skipping with 10 ranged from 2.4
months (95% CI, 1.4-3.2) to 4.1 months (95% CI, 1.5-8.1) in first
line, and 2.8 months (95% CI, 0.9-5.7) to 4.7 months (95% CI,
2.8-12.9) in second line (Table 1, Supplemental Table 20).

Results from studies using unspecified treatments are available in
Table 1 and Supplemental Table 21.

Median Overall Survival. Median OS was reported in 35 publi-
cations of 27 studies where patients with METex14 NSCLC were
treated with targeted therapiessMET TKIs (22 publications of 18
studies), chemotherapy (4 publications of 4 studies), IO regimens (9
publications of 7 studies), and unspecified treatments (11 publica-
tions of 7 studies). Below, we report OS of studies with >10 patients
per study arm.

In patients with advanced or metastatic NSCLC harboring
METex14 skipping receiving targeted therapies/ MET TKIs, median
OS ranged from 10.9 months (95% CI, 7.5-14.0) to 21.1 months
(95% CI, 12.7-NR) in first line, and was not evaluable in second
line (95% CI, 13.5-NE) (Table 1, Supplemental Table 22).

In studies where patients with advanced or metastatic NSCLC
harboring METex14 skipping received chemotherapy, median OS
ranged from 9.5 months (95% CI, 6.5-23.1) to 20 months (95%
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ClI, 10.9-24.6) in first line, and was 15.3 months (95% CI, 4-41.1)
in second line (Table 1, Supplemental Table 23).

Studies treating patients with advanced or metastatic NSCLC
harboring METex14 skipping with IO reported median OS ranging
from 12.0 months (95% CI NR) to 48.3 months (95% CI NR) in
first line, and being 19.3 months (95% CI, 11.6-NE) in second line
(Table 1, Supplemental Table 24).

Results from studies using unspecified treatments are available in
Table 1 and Supplemental Table 25.

Figure 5B shows reported PFS and OS of studies with >10
patients per study arm. MET TKIs were associated with the highest
median OS and PFS. MET TKIs were the most intensively studied
therapies; comparatively few data were found for chemotherapy and

I10.

Brain Metastases

Few publications (n = 13) reported on sites of metastasis in
patients with METex14 skipping advanced NSCLC. The median
frequency of metastases at baseline was 15.0% for brain (range
3.6%-100%; 10 publications), 6.3% for bone (range 0.9%-41.7%;
6 publications), and 28.6% for pleura (range 9.1%-35.0%; 6 publi-
cations). Other less commonly reported sites included liver, lung,
adrenal glands, peritoneum chest wall, lymph nodes, skin, and soft
tissue.

Efficacy outcomes for patients with METex14 skipping NSCLC
with brain metastases were reported by 18 publications from 8
studies; publications with the most recent cut-offs are shown in
Table 2. All of these studies used MET TKIs, and one of them also
used 1O as a comparator for MET TKIs.®® Hur et al.* reported
efficacy for only 1 patient with brain metastases (PFS of 9 days);
data are not included in Table 2. In first line, intracranial ORR
with MET TKIs was 87.3% (85.0% in radiation therapy-naive
patients);*® 1 study reported an ORR of 20.0% but did not specify
line of treatment.”’ Intracranial ORR with 1O was 27.3% in first
line (11.1% in radiation therapy-naive patients).’® PFS was 14.1
months with MET TKIs in first line; 5.1 months for [0.°® Duration
of response was only reported with MET TKIs in first line or
beyond.

Risk of Bias

Forty full-text publications reporting frequency were assessed
using the JBI checklist for frequency studies (Supplemental Table
26).”” Positive responses ranged from 44% to 78%, with a median
of 67%.

Detection of METex14 skipping was unclear in 23 epidemiology
publications (50%), for a variety of reasons including not stating the
method(s) used, not describing the reason for missing data, and not
specifying the same method for all tested patients. Only 6 studies
reported an adequate sample size of >1522 based on the recom-
mended calculation by Naing et al.”

Thirty-three full-text publications reporting clinical outcomes
were assessed using the Downs and Black adapted checklist, with
an average score of 14.5 on the risk of bias assessment tool
(Supplemental Table 27-29). As all of the studies were nonrandom-
ized, hence a power calculation between treatment arms could not
be conducted. The answer options for the modified questionnaire



cov | £20 Jequajdag  saouny Buny [oorui

Table 2 | Efficacy Data of MET TKIs in Patients With Brain Metastases

Trial Name or
Number

NCT02864992
(VISION)

NCT02414139
(GEOMETRY
mono-1)

NCT02897479

NCT02499614

(RWE)

(RWE)

(RWE)

Author
(Data Cut-0ff)

Griesinger et al.2022
Cohorts A+ C
(Feb 1, 2021)
Thomas et al. 2022
Cohorts A+-C
(Feb 20, 2022)

Le etal. 2022
Cohort A
(Jul 1, 2020)

Wolf et al. 2020
(Jan 6, 2020)

Luetal. 2021
(Aug 3, 2020)
Landi et al. 2019
(Sep 30, 2017)
[llini et al. 2022

Offin et al. 2020

Paik et al. 2022

Treatment Line

1L+

1L+

1L+

1L+

1L+

2L+

1L+

L

L

1L

L

Study Arm

Tepotinib

Tepotinib

Tepotinib
Patients with target lesions only

Tepotinib
IRC

Capmatinib
IRC

Savolitinib
IRC

Crizotinib
Capmatinib
Crizotinib

Capmatinib
Radiation therapy-naive®

|0-containing regimens
Radiation therapy-naive

Capmatinib
Entire cohort®
|0-containing regimens
Entire cohort

Sample
Size

51

55

Median PFS,
Mo
(95% CI)

209 (5.7-NE)

95
(5.7-112)

6.9
(4.1-NE)

141

5.1

ORR %
(95% CI)

52.9(385-67.1) S

66.7 (38.4-88.2)
ic

47.8(26.8-69.4) S

53.871C

46.7
(21.3-73.4)° EC

01C
46 (17-77)IC
20

85.0
(62.1-96.8) S; 85.0
(62.1-96.8) IC

66.7
(29.9-92.5) S; 11.1
(0.3-48.3) IC

87.31C

2731C

PR, n

SD, n

Median
DOR,
Mo

(95% CI)

9.0 (5.6-NE)

NE (0.9-NE)

95 (5.5-NE)

Abbreviations: 1L = first line; 1L+ = first line and beyond; 2L+ = second line and beyond; Cl = confidence interval; DOR = duration of response; EC = extracranial; IC = intracranial; 10 = immunotherapy; IRC = Independent Review Committee; n = number of patients
in study; NE = not evaluable; ORR = objective response rate; 0S = overall survival; PFS = progression-free survival; PR = partial response; RWE = real-world evidence; S = systemic; SD = stable disease; SLR = systematic literature search; TKI = tyrosine kinase

inhibitor.

2 Seven of 13 patients had an intracranial response, including 4 who had a complete response.

b The 3 patients with brain metastases selected as target lesions by investigators had intracranial partial responses.

¢ Capmatinib was started after diagnosis of brain metastases.
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were limited to a) Unable to determine = 0; b) Yes = 1; and ¢)
No = 0, as opposed to a) <nl; b) nl to n2; ¢) n3 to n4; d) n5 to
n6; ¢) n7 to n8; or f) n8+. As the study power was not reported for
nonrandomized studies, 0 was selected for “unable to determine.”
Publications with a score under 15 were mainly scored low due to
the limited information they presented (eg, reporting) and possi-
ble selection bias due to study design (especially for the real-world

studies).

Discussion

This SLR found the median frequency of METex14 skipping
NSCLC was 2.0% and MET-directed targeted therapies were associ-
ated with high efficacy outcomes in this patient population while
other treatments had limited efficacy. These outcomes are in line
with those from studies on oncogene-addicted NSCLC such as
EGFR- or ALK-positive NSCLC, for which RCTs have demon-
strated superiority of targeted therapies over chemotherapy, also in
patients with brain metastases.”'»”>

Our findings help to better characterize the demographic and
clinical characteristics of patients with METex14 skipping NSCLC.
Patients with METex14 skipping NSCLC were typically elderly
(median age of 73.0 years), with adenocarcinoma histology, and
they had an even distribution by sex and smoking status, contrast-
ing with characteristics reported for patients with EGFR (more
prevalent in women, never smokers),”? or BRAF mutations (more

prominent in women, never smokc:rs),74

and ALK (more prominent
in younger patients, never smokers)”> or ROSI (more prominent
in women, never smokers)’ rearrangements. METex14 skipping
was found across histologies, but most commonly in sarcoma-
toid histology. Brain, bone, and pleura metastases were reported in
METex14 skipping advanced NSCLC, a pattern that is character-
istic of NSCLC in general.”® Patient characteristics obtained from
clinical outcome studies were similar to those found in the larger set
of epidemiology studies.

METex14 skipping can be tested with several approaches. Histor-
ically, several methods were used to identify METex14 skipping,
including single-gene tests, which are now considered impractical.””
Currently, NGS/CGP is the preferred technology;’” accordingly,
we found 68% of included NSCLC studies used NGS, and it use
increased over time. The most common substrate used for NGS
was DNA from solid tumors. There was no increased use of RNA
over time, despite the fact that testing based on DNA may miss
METex14 skipping cases compared with RNA.”%7

The rarity of METex14 skipping NSCLC (and lack of data from
large-scale RCTs) makes retrospective pooled data valuable in having
a better understanding of this distinct group of patients, includ-
ing its frequency. The frequency of METex14 skipping in NSCLC
varied greatly depending on the population screened, testing
method, and the study sample size. The reported median frequency
of METex14 skipping in unselected NSCLC populations was 2.0%
and values ranged 0.5% to 6.8%. There were no clear differ-
ences in frequency by world region. Of note, most studies reported
frequency of METex14 skipping in sampled patients, rather than
in a population. The highest frequencies of METex14 skipping
NSCLC were reported in 4 studies that evaluated restricted popula-
tions: patients with sarcomatoid histology (22.0%); patients wild-
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type for EGFR, KRAS, BRAF, or ERBB2 mutations, or ALK or
ROS]I rearrangements (18.5%),°° which are mutually exclusive with
METex14 skipping®’ or patients with MET alterations (20.5%®’
and 20.7%°"). Interestingly, although METex14 skipping is not
typically reported alongside other oncogenic drivers, its frequency
was greater in patients with high PD-L1 expression (9.6%-11.7%)
than in those with lower PD-L1 expression (1.2%-2.1%), albeit

53,67 This observation

these studies using different PD-L1 scoring.
suggests that dual targeting of PD-L1 and MET may warrant inves-
tigation in some patients. However, to date, the clinical efficacy of
PD-L1 blockade in patients with METex14 skipping NSCLC has
been modest, possibly as a result of the low tumor mutation burden
observed in such tumors.”-*’

Our SLR results show that publications reporting METex14
skipping frequency in NSCLC or patient characteristics increased
in recent years, coinciding with the approval of tepotinib and
capmatinib. Since 2019, the number of publications reporting
clinical outcomes for the treatment of advanced or metastatic
NSCLC harboring METex14 skipping has continued to increase—
the SLR was conducted in June 2022, thus, growth during this
year cannot be fully estimated. This increase in publications may
reflect clinical research activities supporting the initial regulatory
approvals of MET TKIs for the treatment of patients with METex14
skipping NSCLC (tepotinib, capmatinib, and savolitinib).”-'*-1>1
The inclusion of MET TKIs as a treatment option for METex14
skipping NSCLC in treatment guidelines such as the National
Comprehensive Cancer Network may have also played a role.”

Most publications in this SLR reporting clinical outcomes
included treatment arms with small patient numbers (<50 patients).
The largest study reporting outcomes for patients with METex14
skipping NSCLC is VISION, treating 313 with tepotinib.®* Few
studies used targeted therapies that were not MET TKIs (amivan-
tamab, Sym015), and the outcomes achieved were surpassed by
MET TKIs.>*® In this review, none of the studies evaluating
patients with METex14 skipping used antibody-drug conjugates.
Treatment outcomes in patients with METex14 skipping may vary
by histology; however, some histology types are underrepresented
in studies, and subgroup analysis by histology may be limited by

348687 Given this variability in response

their small sample size.
and the lack of direct comparisons between treatment options for
patients with METex14 skipping, phase III comparative clinical
trials should be conducted, enrolling patients with different histolo-
gies and evaluating their outcomes separately. In recent years, the
treatment landscape for patients with NSCLC has dramatically
changed with the improved understanding of disease biology and
the approval of therapies that target oncogenic drivers.*® Here, we
have observed that, overall, targeted therapiessMET TKIs appeared
to result in improved clinical outcomes in ORR, median PFS,
and median OS compared with either chemotherapy- or I0-only
regimens, with the caveat of this being an indirect comparison. In
the first line of treatment, the highest ORR achieved with tepotinib
was 60.0%; longest PES, OS, and DOR were 15.9 months, 21.1
months, and 46.4 months, respectively. In the first line of treatment,
the highest ORR achieved with capmatinib was 68.8%; longest
PES, OS, and DOR were 12.4 months, 20.8 months, and 16.6

months, respectively. A recent matching-adjusted indirect compari-



son predicted prolonged PES and OS with tepotinib compared with
capmatinib and crizotinib.*” Outcomes of chemotherapy and 10
regimens were all derived from real-world studies, and there was
paucity of data for these therapies compared with those of targeted
therapies. Studies generally did not specify the type of chemother-
apy or IO regimen used, and DOR was not available for either of
them.

In the SLR, only 8 studies reported treatment activity in brain
metastases in patients with METex14 skipping NSCLC and all
except for 1 study used MET TKIs alone. MET TKIs achieved an
intracranial ORR of 87.3% in first line (85.0% in radiation therapy-
naive patients); IO achieved 27.3% in first line (11.1% in radiation
therapy-naive patients).® PFS was 14.1 months with MET TKIs in
first line and was not reported for IO. Duration of response ranged
from 9.0 to 9.5 months with MET TKIs in first line or beyond, and
was not reported in other lines or treatments.

The main strength of this study is the rigorous approach followed
to ensure all relevant studies were retrieved during the literature
search. This was achieved by using a broad search strategy in terms
of keywords (concerning solely the tumor type and the alteration of
interest, METex14 skipping) and sources (both peer-reviewed publi-
cations and conference abstracts were considered). This resulted in
a larger number of publications that were then carefully reviewed.
Because of the high heterogeneity in the selected studies, summariz-
ing the data to give an overview of METex14 skipping in NSCLC
presented certain challenges and may have introduced bias. A limita-
tion of this study is the collection of data from studies that were
heterogeneous in terms of data quality, location, study design,
sample size, patient selection, detection methods and thresholds
(these are also influenced by when the study was conducted), data
reporting, and outcome evaluation approaches (in particular, the
comparability of investigator-assessed and independently verified
results). This approach can potentially introduce bias, and while
most of the epidemiology studies included were deemed to have
acceptable quality per JBI, clinical outcome studies received low
scores on the Downs and Black checklist. Comparative data from
head-to-head trials are required to determine the relative efficacy
of targeted therapies compared with other therapeutic approaches;
however, the feasibility of such studies may be difficult due to
the rarity of the disease. Finally, a considerable amount of retro-
spective real-world studies included here were available in abstract
format only. These abstracts have not undergone a formal peer
review process—although they are reviewed by the conference
committee—and the clinical information presented may be incom-
plete; as such, the reported results should be interpreted with
caution.

Conclusions

METex14 skipping is an oncogenic driver that represents a
distinct population in NSCLC. While patients are more likely to
have certain characteristics (older age, adenocarcinoma histology),
no characteristic has been identified to rule out METex14 skipping.
These observations underscore the importance of METex14
skipping testing in all patients with NSCLC to identify candidates
for MET inhibitor therapy; testing in patients with sarcomatoid
histology is particularly important, given the higher frequency in

Julien Mazieres et al

this subgroup. Targeted therapiess MET TKIs appear to result in
better clinical outcomes (ORR, median PFS, and OS) than regimens
with no targeted therapies. These data support the use of MET TKIs
in patients with METex14 skipping NSCLC, in line with current
treatment guidelines. All reported clinical outcomes in this SLR
were derived from noncomparative interventional studies or real-
world studies; given the lack of head-to-head comparisons, phase II1
clinical trials should be conducted.
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