
CLINICAL CANCER RESEARCH | CLINICAL TRIALS: TARGETED THERAPY

Tepotinib Efficacy and Safety in Patients with MET Exon
14 Skipping NSCLC: Outcomes in Patient Subgroups from
the VISION Study with Relevance for Clinical Practice
Xiuning Le1, Hiroshi Sakai2, Enriqueta Felip3, Remi Veillon4, Marina Chiara Garassino5,6, Jo Raskin7,
Alexis B. Cortot8, Santiago Viteri9, Julien Mazieres10, Egbert F. Smit11, Michael Thomas12, Wade T. Iams13,
Byoung Chul Cho14, Hye Ryun Kim14, James Chih-Hsin Yang15, Yuh-Min Chen16, Jyoti D. Patel17,
Christine M. Bestvina18, Keunchil Park19, Frank Griesinger20, Melissa Johnson21, Maya Gottfried22,
Christian Britschgi23, John Heymach1, Elif Sikoglu24, Karin Berghoff25, Karl-Maria Schumacher26,
Rolf Bruns27, Gordon Otto26, and Paul K. Paik28,29

ABSTRACT
◥

Purpose: Primary analysis of VISION showed tepotinib had
durable clinical activity in patients with MET exon 14 (METex14)
skipping non–small cell lung cancer (NSCLC). We present updated
outcomes for clinically relevant subgroups.

Patients and Methods: This phase II, open-label, multi-cohort
study of 500 mg (450 mg active moiety) tepotinib in patients with
METex14 skipping NSCLC assessed efficacy and safety in prede-
fined subgroups according to age, prior therapies (chemotherapy
and immune checkpoint inhibitors), and brain metastases. An
ad hoc retrospective analysis using Response Assessment in
Neuro-Oncology Brain Metastases (RANO-BM) criteria assessed
intracranial activity.

Results: 152 patients were evaluable for efficacy (median age:
73.1). Overall, objective response rate (ORR) was 44.7% [95%
confidence interval (CI): 36.7–53.0]. Patients aged <75 (n ¼ 84)
and≥75 (n¼ 68) hadORRs of 48.8% (95%CI: 37.7–60.0) and 39.7%

(95% CI: 28.0–52.3), respectively. Treatment-naïve (n¼ 69) versus
previously treated (n ¼ 83) patients showed consistent efficacy
[ORR (95% CI): 44.9% (32.9–57.4) vs. 44.6% (33.7–55.9); median
duration of response (95% CI): 10.8 (6.9–not estimable) vs. 11.1
(9.5–18.5) months]. Of 15 patients analyzed by RANO-BM
(12 received prior radiotherapy), 13 achieved intracranial disease
control; 5 of 7 patients withmeasurable brainmetastases had partial
intracranial responses. Of 255 patients evaluable for safety, 64
(25.1%) experienced grade ≥3 treatment-related adverse events
(TRAE), leading to discontinuation in 27 patients (10.6%). Rates
of adverse events (AE) were broadly consistent irrespective of prior
therapies.

Conclusions: Tepotinib showed meaningful activity across sub-
groups by age, prior therapies, and brain metastases, with a man-
ageable safety profile and few treatment discontinuations.

See related commentary by Rosner and Spira, p. 1055
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Introduction
MET exon 14 (METex14) skipping is an oncogenic driver occur-

ring in 3–4% of non–small cell lung cancer (NSCLC) cases, and
defines a patient population that benefit from targeted MET
inhibitors (1–3). Concomitant driver alterations are uncommon
and, compared with patients with NSCLC harboring other onco-
genic drivers, this patient population is typically older, more evenly
distributed by gender, has a higher proportion of patients with
smoking history, and a higher proportion of tumors expressing high
levels of programmed death-ligand 1 (PD-L1; refs. 1, 4, 5). Up to
approximately 40% ofMETex14 skipping NSCLC cases also involve
brain lesions, presenting a high unmet medical need (6–9). Until the
recent approval of MET inhibitors, treatment patterns forMETex14
skipping NSCLC have been heterogeneous, with treatments includ-
ing immune checkpoint inhibitors (ICI) and chemotherapy, alone
or in combination, and off-label use of multi-kinase inhibitors such
as crizotinib (10, 11).

Tepotinib is an oral, once daily, highly selective MET tyrosine
kinase inhibitor (TKI), with established clinical activity in patients
with MET-driven tumors, and is blood–brain barrier penetrant
(25% of tepotinib in plasma is able to cross into the brain;
refs. 12–14). In the first reported efficacy analysis from VISION,
comprising 99 patients with ≥9 months’ follow-up, tepotinib had an
objective response rate (ORR) of 46.5% across lines of therapy
according to independent review committee (IRC; ref. 15). Based on
results from VISION, tepotinib was the first agent approved for
advanced NSCLC with METex14 skipping, in Japan in March 2020,
and was subsequently approved in the United States, Brazil, Canada,
Taiwan, Republic of Korea, Singapore, Great Britain, and Switzer-
land in 2021. Guidelines now include tepotinib for advanced
NSCLC harboring METex14 skipping, regardless of lines of prior
therapy (16–18).

Given the recent development of MET-targeted therapies, under-
standing outcomes in different patient populations will be important
to inform clinical practice. We investigated the most recent data from
the VISION study, now comprising a larger population with all
patients enrolled in cohort A, in which meaningful subgroup analyses
can be conducted, to address knowledge gaps in patient subgroups of

particular relevance to METex14 skipping NSCLC, including
advanced age, prior therapies, and brain metastases.

Patients and Methods
Study design and objectives

VISION (NCT02864992) is a phase II, single-arm, multi-cohort,
open-label, trial in more than 130 sites across 14 countries to assess
antitumor activity and tolerability of tepotinib in advanced NSCLC
harboring METex14 skipping in cohorts A and C, as described
previously (15). Cohort A serves as the primary analysis set, and
cohort Cwill serve as a confirmatory cohort for cohortA. At the time of
analysis, enrollment into cohort A was complete, and was ongoing for
cohort C.

All patients provided written informed consent and the study was
done in accordance with the Declaration of Helsinki, International
Conference on Harmonization Good Clinical Practice, local laws, and
applicable regulatory requirements. The study was approved by the
institutional review board or independent ethics committee of each
center.

Patients and treatment
Patients were aged ≥18 years with histologically or cytologically

confirmed advanced (locally advanced or metastatic) NSCLC with
METex14 skipping detected by liquid and/or tissue biopsy, measurable
disease, and Eastern Cooperative Oncology Group performance status
0/1. Patients with tumors harboring EGFR mutations or ALK rear-
rangements, or who had receivedmore than two lines of prior therapy,
were not eligible. Prior immunotherapy was allowed but prior MET
inhibitors were not.

Patients with asymptomatic brain metastases were eligible. Patients
were excluded if they had symptomatic brain metastases, were neu-
rologically unstable, required an increase in steroid dose within
2 weeks, received prior stereotactic radiosurgery/Gamma Knife
within 2 weeks, received other prior treatment for brain metastases
within 4 weeks, or had leptomeningeal disease.

Eligible patients received tepotinib 500 mg (450 mg active moiety)
orally once daily until disease progression, intolerable toxicity, or
withdrawal of consent.

Study endpoints and assessments
The primary endpoint was objective response, determined by IRC

per Response Evaluation Criteria in Solid Tumors (RECIST) v1.1.
Secondary endpoints were investigator-assessed objective response,
duration of response (DOR), progression-free survival (PFS), overall
survival (OS), and safety. Tumor assessments were conducted every
6 weeks within the first 9 months of treatment (and every 12 weeks
thereafter) by computed tomography or magnetic resonance imaging
(MRI) of the chest, abdomen, and pelvis. Prior to a protocol amend-
ment released in January 2020, at which time cohort A had completed
enrollment, brain imaging at baseline was not required (15).

Safety was evaluated using clinical laboratory tests and physical
examination. Adverse events (AE) were assessed using the NCI
Common Terminology Criteria for Adverse Events v4.03. An inde-
pendent panel conducted a retrospective review of interstitial lung
disease (ILD)-like events identified by a composite term search.

Prior therapies, received before study entry, were classified using the
World Health Organization Drug Dictionary. Outcomes were not
monitored as part of a clinical study and, as such, best responses were
determined by the investigator’s clinical judgement; no scheduled
assessments and no standard criteria were specified.

Translational Relevance

Tepotinib, a highly selective and potent MET inhibitor, has
demonstrated durable clinical activity inMET exon 14 (METex14)
skipping non–small cell lung cancer (NSCLC). To better inform
clinical practice, we investigated outcomeswith tepotinib in patient
subgroups of particular relevance from the VISION study, includ-
ing advanced age, prior therapies, and brain metastases. Addition-
ally, we performed the first assessment of intracranial activity
of tepotinib, in an ad hoc retrospective analysis using Response
Assessment in Neuro-Oncology Brain Metastases (RANO-BM)
criteria. Meaningful clinical activity was observed across age
groups, including in patients ≥80 years, which is reassuring given
the advanced age of patients with METex14 skipping NSCLC.
Tepotinib was also effective regardless of whether prior therapies
were received, alleviating potential concerns regarding sequencing
of tepotinib. Intracranial disease control was achieved in 13 of 15
evaluable patients, indicating that tepotinib may be beneficial for
intracranial disease control.
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An ad hoc retrospective analysis using Response Assessment in
Neuro-Oncology Brain Metastases (RANO-BM) criteria was con-
ducted to assess intracranial activity in patients with brain lesions
(identified by IRC) and ≥1 evaluable post-baseline tumor assessment.
Further information on response assessment in this analysis is pro-
vided in the Supplemental Methods.

Statistical analysis
Patients enrolled in cohort A were assessed for efficacy and safety.

Due to ongoing enrollment, and therefore limited follow-up at the time
of analysis, patients enrolled in cohort C are included in safety analyses
only. No formal statistical comparisons were conducted; data were
analyzed in a descriptive manner. Subgroup analyses according to
baseline characteristics, including age, prior treatments, and presence
of baseline brain metastases were preplanned. Kaplan–Meier methods
were used to analyze the DOR, PFS, and OS.

Data availability statement
Any requests for data by qualified scientific and medical

researchers for legitimate research purposes will be subject to the
healthcare business of Merck KGaA, Darmstadt, Germany, Data
Sharing Policy. All requests should be submitted in writing to
the healthcare business of Merck KGaA, Darmstadt, Germany,
data sharing portal (https://www.emdgroup.com/en/research/
our-approach-to-research-and-development/healthcare/clinical-
trials.html).

Results
Patients

As of July 1, 2020, 152 patients in cohort A were analyzed as the
efficacy population. In this population, median duration of treatment

was 7.0months (range <0.1–43.3), andmedian follow-up durationwas
16.4 months (range 0.3–43.3); 28 patients (18.4%) remained on
treatment at time of analysis. Median age was 73.1 years (range 41–
94), 52.0% were male and 52.0% had smoking history. Baseline
demographics in subgroups are shown in Table 1. Two hundred and
fifty-five patients were enrolled across cohorts A andC, and comprised
the safety population.

Outcomes in the cohort A efficacy population
In the efficacy population, 68 of 152 patients achieved an objective

response by IRC, for an ORR of 44.7% [95% confidence interval (CI):
36.7–53.0]. ORR in subgroups according to baseline characteristics is
shown in Fig. 1. Responses were rapid, with 57 of 68 (83.8%) recorded
at first (6 weeks) or second (12 weeks) tumor assessments (Fig. 2A and
B). The median (m) DOR was 11.1 months (95% CI: 8.4–18.5), and
mPFSwas 8.9months (95%CI: 8.2–11.2;Table 2; Supplementary Figs.
S1 and S2). Investigator-assessed outcomes are shown in Supplemen-
tary Table S1 and Supplementary Figs. S3 and S4; ORR was 53.3%
(95% CI: 45.0–61.4), with an mDOR of 12.5months (95% CI: 9.7–18.3).
Both ORR and PFS in patients enrolled by liquid or tissue biopsy
were similar, shown in Supplementary Table S2, and proportions of
patients enrolled based on each method are shown in Supplementary
Fig. S5. There were 146 patients with ≥9 months’ follow-up at the time
of analysis, and outcomes in these patients can be found in Supplemen-
tary Table S3. At the time of analysis, 76 patients (50.0%) had died
andmOS was 17.6 months (95% CI: 15.0–21.0; Supplementary Fig. S6).

Outcomes according to age
As METex14 skipping often occurs in patients with NSCLC with

older age (19), analysis was performed according to age.ORRby IRC in
patients <75 years was 48.8% (95% CI: 37.7–60.0), and 39.7% (95%CI:

Table 1. Baseline patient characteristics (efficacy population).

Overall cohort A
(N ¼ 152)

Treatment-naïve
(n ¼ 69)

Previously treated
(n ¼ 83)

<75 years
(n ¼ 84)

≥75 years
(n ¼ 68)

Median age, years (range) 73.1 (41–94) 74.0 (56–94) 72.6 (41–88) 68.4 (41–75) 80.0 (75–94)
Sex, n (%) Male 79 (52.0) 36 (52.2) 43 (51.8) 44 (52.4) 35 (51.5)

Female 73 (48.0) 33 (47.8) 40 (48.2) 40 (47.6) 33 (48.5)
Race, n (%)a Asian 38 (25.0) 12 (17.4) 26 (31.3) 25 (29.8) 13 (19.1)

Caucasian/White 108 (71.1) 56 (81.2) 52 (62.7) 56 (66.7) 52 (76.5)
Smoking history, n (%)b Yes 79 (52.0) 43 (62.3) 36 (43.4) 51 (60.7) 28 (41.2)

No 65 (42.8) 26 (37.7) 39 (47.0) 27 (32.1) 38 (55.9)
ECOG PS, n (%) 0 41 (27.0) 25 (36.2) 16 (19.3) 25 (29.8) 16 (23.5)

1 111 (73.0) 44 (63.8) 67 (80.7) 59 (70.2) 52 (76.5)
Histologic subtype, n (%)c Adenocarcinoma 131 (86.2) 58 (84.1) 73 (88.0) 75 (89.3) 56 (82.4)

Squamous 15 (9.9) 6 (8.7) 9 (10.8) 8 (9.5) 7 (10.3)
Sarcomatoid 3 (2.0) 3 (4.3) 0 0 3 (4.4)

Lines of prior therapy, n (%)d 0 69 (45.4) 69 (100) 0 37 (44.0) 32 (47.1)
1 49 (32.2) 0 49 (59.0) 29 (34.5) 20 (29.4)
2þ 34 (22.4) 0 34 (41.0) 18 (21.4) 16 (23.5)

Brain metastases at baseline, n (%)e 23 (15.1) 10 (14.5) 13 (15.7) 15 (17.9) 8 (11.8)
Identification of METex14 skippingf Liquid biopsy 99 (65.1) 44 (63.8) 55 (66.3) 56 (66.7) 43 (63.2)

Tissue biopsy 88 (57.9) 42 (60.9) 46 (55.4) 51 (60.7) 37 (54.4)

Abbreviation: ECOG PS, Eastern Cooperative Oncology Group performance status.
aRace was unknown or missing in 4 patients, 1 patient was Black/African American, and 1 patient was ‘other’.
bSmoking history was missing in 8 patients.
cTwo patients had adenosquamous histology (1 treatment-naïve and 1 previously treated), and 1 patient (treatment-naïve) had NSCLC not otherwise specified.
dLines of prior therapy for advanced/metastatic disease.
eBrain metastases at baseline as identified per RECIST v1.1 criteria; a total of 81 patients had brain scans that were submitted to the imaging vendor for the study.
fPatients could have a positive test for METex14 skipping by both liquid and tissue biopsy (as shown in Supplementary Fig. S5).
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28.0–52.3) in patients ≥75 years (Fig. 1). Patients ≥80 years (n ¼ 37)
had anORRof 35.1% (95%CI: 20.2–52.5), disease control rate of 67.6%
(95% CI: 50.2–82.0), mDOR of 10.1 months (95% CI: 5.6–18.5), and
mPFS of 8.6 months (95% CI: 5.4–15.3). mDOR and mPFS in
subgroups according to age are shown in Supplementary Figs. S1–S4.

Outcomes according to treatment sequencing
ORRs by IRC were comparable regardless of therapy line, with

44.9% (95%CI: 32.9–57.4) in treatment-naïve patients and 44.6% (95%
CI: 33.7–55.9) in previously treated patients (Table 2 and Fig. 1). In
treatment-naïve patients, mDOR was 10.8 months [95% CI: 6.9–not
estimable (ne)] and mPFS was 8.5 months (95% CI: 6.8–11.3). In
previously treated patients, mDOR was 11.1 months (95% CI: 9.5–
18.5) and mPFS was 10.9 months (95% CI: 8.2–12.7). Upon further
investigation of IRC assessments, 2 patients identified as responders in
our analysis (1 treatment-naïve, 1 previously treated) could be con-
sidered non-responders based on additional information (see Supple-
mental Results), producing an ORR of 43.5% (95% CI: 31.6–56.0) in
treatment-naïve patients, and 43.4% (95%CI: 32.5–54.7) in previously
treated patients (20, 21).

Next, we evaluated patient subgroups by types of prior therapies for
metastatic disease. Common prior therapies were platinum-based
chemotherapy for metastatic disease (n ¼ 74) and ICI (n ¼ 29; most
commonly pembrolizumab and nivolumab); 10 patients received these
in combination. ORR was consistent in patients who received prior
chemotherapy for metastatic disease or ICI (in combination or as
monotherapy in a separate line), with 95% CIs largely overlapping
across these subgroups (Fig. 1). In patients who received platinum-
based chemotherapy for metastatic disease, mDOR was 12.4 months
(95% CI: 9.5–18.5) and mPFS was 11.0 months (95% CI: 8.2–13.7;
Supplementary Figs. S1 and S2). In patients who also received prior ICI
(n¼ 29; in combination or as monotherapy in a separate line), mDOR
was 9.5months (95%CI: 6.9–ne) andmPFS was 10.9 months (95%CI:
3.0–12.7). There was no apparent association between PFS with
tepotinib and the corresponding time to progression with their prior
ICI regimen, as evaluated by the investigator (Fig. 2C). Median time to
progression with prior ICI was 4.5 months (range 0–36).

Of 83 previously treated patients, clinical benefit data (as assessed by
the physician), was available for 75 patients. Twenty-one of 75 patients
(28%) had a response to their most recent anticancer therapy with a

Figure 1.

ORR in subgroups. aOf 15 patients with squamous cell histology; 9 (60.0%) had a smoking history and 6 (40.0%) were never smokers; 7 were from the United States
(46.7%), 5 from Europe (33.3%), and 3 from Asia (20.0%). ‘Other’ histologies included sarcomatoid (n ¼ 3), adenosquamous (n ¼ 2), and NSCLC not otherwise
specified (n ¼ 1). bOne patient received ICI as monotherapy and in combination with platinum-based chemotherapy and, as such, is included in both subgroups.
cPatients could have received first-line platinum-based chemotherapy followed by second-line single-agent ICI, or vice versa. dBrain metastases as identified by
RECIST v1.1 criteria; systemic objective response per RECIST v1.1 criteria.
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Figure 2.

Response to tepotinib according to line of therapy.A, The change in sum of longest diameters between baseline and best post-baseline assessment by independent
review. Three treatment-naïve patients excluded due to baseline/on-treatment measurement not being available. Six patients (4 treatment-naïve and 2 previously
treated)whohadmore than 30% tumor shrinkageof target lesions according to IRC had aBORof PDbecause of the growthof new lesions or PD in non-target lesions.
According to investigator assessment, these patients had BORs of PR (n¼ 5) and SD (n¼ 1), and they remained on treatment for between 4.1 and 17.7 months, with
2 patients ongoing at the time of analysis. Reasons for treatment discontinuation were PD (n ¼ 2), AEs (n ¼ 1), and protocol non-compliance (n ¼ 1). B, Time on
treatment, time to, and duration of response by investigator assessment. Prior therapies receivedby previously treated patientswere platinum-based chemotherapy
for metastatic disease (n ¼ 74) and ICI (n ¼ 29; in combination or as monotherapy in a separate line), or others (including other cytotoxic therapies, monoclonal
antibodies, and small molecules). C, PFS with tepotinib, and corresponding time to progression, as evaluated by the investigator, with prior ICI. Responses and PFS
with tepotinib assessed by investigator. Only patients for whom time to progression data with prior ICI was available (n¼ 28) are shown. Time to progression with
prior ICI for the patient denoted with an asterisk (�) was reported as 0 months. NE, not evaluable.
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median time to progression of 4.0months (range 0–36; Supplementary
Table S4).

Of 124 patients in the efficacy population who discontinued tepo-
tinib [77 due to progressive disease (PD), 26 due to AEs, 12 due to
death, 9 for other reasons], 47 received subsequent treatment (Sup-
plementary Fig. S7), the majority of whomwere <75 years old (n¼ 36;
Supplementary Table S5). At the time of analysis, 31 patients had
received one line of subsequent therapy, 14 patients received two
subsequent lines, and 1 patient each received three and five subsequent
lines. Of patients for whom response data were available (n ¼ 22),
tumor responses were observed in 22.7% of patients, across all
subsequent therapies. The most common types of subsequent thera-
pies were cytotoxic therapy and ICI. Twelve patients received crizo-
tinib, 3 received capmatinib, and 2 received cabozantinib (Supple-
mentary Table S6). Of the 12 patients who received subsequent
crizotinib, most (n ¼ 9) received crizotinib immediately after tepo-
tinib, and 3 patients received other therapies between tepotinib and
crizotinib (2 patients received ICI/chemotherapy regimens, and 1
patient received immunotherapy as monotherapy). Responses with
crizotinib were not available; however, time on treatment ranged from
<1–3 months. Outcomes with capmatinib or cabozantinib were not
available.

Intracranial activity of tepotinib
Twenty-three patients with baseline brain metastases (per RECIST

v1.1) were enrolled, 17 of whom received prior radiotherapy. Systemic
ORR was 47.8% (95% CI: 26.8–69.4; Fig. 1), mDOR was 9.5 months
(95% CI: 5.5–ne), and mPFS was 9.5 months (95% CI: 5.7–11.2). New
brain lesions were detected by the investigator in 6 of 152 patients, 4 of
whom had baseline brain lesions.

A total of 15 patients had brain lesions that were considered eligible
by independent reviewers for intracranial response assessment,
according to RANO-BM criteria. Of these, 12 received prior radio-
therapy with a median time between radiotherapy and tepotinib of
6.4 weeks (range 2.6–44). Intracranial disease control was achieved in
13 patients. Seven patients had measurable brain lesions that were
evaluable for response; all had received prior radiotherapy. Intracranial
best objective responses (BOR) were partial response (PR; n ¼ 5,

including 3 with complete disappearance of target lesions), stable
disease (SD; n¼ 1), and PD (n¼ 1). Of 8 patients with non-measurable
brain lesions only [enhancing non-target lesions (NTL)], 7 achieved
intracranial disease control, including 3 with complete response (CR)
in the enhancing NTLs, and one had an intracranial BOR of PD
(Fig. 3).

Safety
All patients enrolled across VISION cohorts A and C, as of July 1,

2020 (n ¼ 255), were assessed for safety, irrespective of follow-up
duration. Median treatment duration was 5.1 months (range <0.1–
43.3), with 101 patients still on treatment. AEs of any cause were
reported in 96.5% of patients. NoAEs due to COVID-19were reported
at the time of analysis. Treatment-related AEs (TRAE) were reported
in 86.3% of patients, and 24.3% experienced TRAEs of grades 3 to 4
(Table 3). Serious TRAEs occurred in 12.2% of patients (Supplemen-
tary Table S7). Three TRAEs were fatal: acute respiratory failure
secondary to ILD, severe worsening of dyspnea, and acute hepatic
failure. Death due to hepatic failure occurred after the patient had
withdrawn consent to continue participating in the study.

There were six reports of ILD-like events, as reviewed by the
independent panel, including one fatal event described above. The
events confirmed to be ILD-like, as initially reported by the investi-
gator, were pneumonitis (n ¼ 3), ILD (n ¼ 2), and acute respiratory
failure (n ¼ 1), with time to onset ranging from 21 to 295 days.
Treatment was permanently discontinued in 3 patients and was
interrupted in 3 patients.

Peripheral edema was the most common TRAE, with 54.1% of
patients experiencing any grade and 7.5% experiencing grade≥3 events
(Table 3). Dose reductions (14.1%) and interruptions (16.1%) were
common, but permanent discontinuation due to peripheral edemawas
rare (3.5%; Supplementary Table S8). TRAEs led to dose reductions in
27.8% of patients, treatment interruptions in 35.3%, and permanent
discontinuation in 10.6%. Other TRAEs leading to permanent dis-
continuation inmore than 1% of patients were pleural effusion (1.2%),
dyspnea (1.2%), and pneumonitis (1.2%). In the efficacy population (n
¼ 152), 56 patients had dose reductions due to AEs of any cause, with
35 occurring in the first 5 months of treatment. Patients with dose
reductions remained on treatment for prolonged periods, with 14
patients still on treatment at the time of analysis (Supplementary
Fig. S8).

Incidence of TRAEs and treatment modifications in subgroups are
shown in Supplementary Table S9. In patients younger or older than
75 years, TRAEs led to dose reductions in 23.3% and 33.9% of patients,
treatment interruptions in 28.8% and 44.0%, and permanent discon-
tinuation in 7.5% and 14.7%, respectively. In patients who received
prior ICI, incidence of liver enzyme increases (any grade: alanine
aminotransferase, 9.1%; aspartate aminotransferase, 7.6%) were con-
sistent with the overall study population (8.6%; 5.9%). There were no
reports of pneumonitis in patients who received prior ICI, and 1
patient had ILD (grades 1–2, confirmed by the independent panel). In
this instance, ILD was managed with treatment interruptions, dose
reductions, and steroid treatment; this patient received tepotinib
treatment for a total of 11 months; further details are provided in
Supplemental Results.

Discussion
Here, we report robust and durable clinical activity of tepotinib in

patients with advanced NSCLC with METex14 skipping, confirming
previous analysis from VISION in a larger patient population with an

Table 2. Tepotinib efficacy according to IRC (efficacy
population).

Treatment-
naïve
(n ¼ 69)

Previously
treated
(n ¼ 83)

Overall
(N ¼ 152)

BOR, n (%)
CR 0 0 0
PR 31 (44.9) 37 (44.6) 68 (44.7)
SD 16 (23.2) 23 (27.7) 39 (25.7)
PD 13 (18.8) 13 (15.7) 26 (17.1)
NE 9 (13.0) 10 (12.0) 19 (12.5)

ORR, % 44.9 44.6 44.7
(95% CI) (32.9–57.4) (33.7–55.9) (36.7–53.0)

DCR, % 68.1 72.3 70.4
(95% CI) (55.8–78.8) (61.4–81.6) (62.5–77.5)

Median DOR, months 10.8 11.1 11.1
(95% CI) (6.9–ne) (9.5–18.5) (8.4–18.5)

Median PFS, months 8.5 10.9 8.9
(95% CI) (6.8–11.3) (8.2–12.7) (8.2–11.2)

Abbreviation: DCR, disease control rate.
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average follow-up of more than 1 year. In particular, the primary
endpoint of ORRwas consistent between treatment-naïve (44.9%) and
previously treated (44.6%) patients, supporting the oncogenic driver
concept for METex14 skipping.

Given the advanced age of patients withMETex14 skippingNSCLC,
it is reassuring thatmeaningful clinical activity was observed across age
groups, including in patients ≥80 years. In studies of capmatinib or
crizotinib, where the median ages were 71 and 72 respectively, clinical
activity was observed in patients above and below 65 years (22, 23).
Older patients are often more challenging to treat due to high
concomitant medication use as a result of comorbidities and, as such,
treatment effects on symptoms and functioning are particularly
important. Tepotinib had a manageable safety profile in patients
≥75 years, with mostly mild–to–moderate AEs. In our study, most
patients who received subsequent therapies were less than 75 years,

highlighting the importance of prioritizing effective TKI therapies
early in the treatment sequence for elderly patients.

As selective MET TKIs have only recently received regulatory
approval, few data are available to guide the sequencing of MET TKIs
with other standard treatment options, including chemotherapy and
ICI. Understanding the limits imposed by the retrospective nature of
this endeavor, we sought to address questions regarding the impact of
prior therapies on the efficacy and safety of tepotinib, with a particular
focus on ICI. Tepotinib was consistently effective across all lines of
therapy. For those patients who received prior therapies, tepotinib was
effective regardless of the type of prior therapy administered. This
consistency mirrors our experience with other oncogenic drivers and
their matched therapies, and is an assurance for those patients in
whom molecular testing is, for many practical reasons, delayed (16).
Additionally, tepotinib-related AEs did not vary by line of therapy, or

Figure 3.

Intracranial responses to tepotinib assessed by IRC according to RANO-BM criteria. A, Waterfall plot depicting intracranial best change in sum of longest
diameters (patients with measurable lesions only), and intracranial PFS. B, MRI images showing response to tepotinib in an intracranial target lesion per
RANO-BM criteria; this patient is indicated in A. a7 of 8 patients with non-measurable brain lesions achieved intracranial disease control; 1 patient had
intracranial BOR of PD (indicated on graph). bRT for brain lesions. c20 Gy in 1 fraction was reported during the same time period as 30 Gy in 3 fractions.
dGamma Knife was also received 31.4 weeks prior to the start of tepotinib treatment. Gy, Gray (unit); RT, radiotherapy.
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by type of prior therapy, including prior ICI. This observation is of
particular importance in patients with METex14 skipping NSCLC,
whose tumors often bear high PD-L1 expression, and who will not
infrequently receive ICI-based therapies while awaiting next-
generation sequencing results (5). Prior reports have shown modest
efficacy of ICI in METex14 skipping NSCLC (5, 24), consistent with
observations for patients in VISION who received ICI prior to
tepotinib; however, efficacy data for therapies received prior to study
entry are limited by the absence of independent assessment, scheduled
assessments, and standardized criteria. The safety profile was similar in
patients who received ICI before tepotinib, suggesting that this
sequence can be used without significantly increased concerns. Finally,
we note that a significant subset of patients (51%), mostly ≥75 years of
age, failed to receive subsequent treatments. This is reflective of the
clinical observation that elderly patients have limited opportunities for
multiple lines of systemic therapy and highlights the importance of
providing the most effective treatment upfront. Efficacy of subsequent
therapies was comparable with the efficacy of non-MET targeted
therapies received prior to tepotinib. With multiple anti-MET TKIs
available, it is of great interest to understand whether sequential use of
TKIs can be beneficial. Capmatinib after crizotinib demonstrated only
moderate activity, including in patients who discontinued crizotinib
due to intolerance (25). In our cohort, crizotinib after tepotinib
produced limited benefit (1–3 months treatment duration on crizo-
tinib). Future studies are warranted in this space. Taken together, our
data alleviate potential concerns regarding the sequencing of tepotinib
to later lines, while bolstering the rationale to provide it early in the
disease course, particularly for elderly patients.

While VISIONwas not designed to assess the intracranial activity of
tepotinib in patients with METex14 skipping NSCLC, an ad hoc
independent analysis using RANO-BM criteria demonstrated intra-

cranial activity, with the caveat that most patients had received prior
radiotherapy. Nonetheless, these data are in line with reported case
studies (26, 27), including the report of a patient in whom tepotinib
achieved high cerebrospinal fluid concentrations and demonstrated
efficacy against leptomeningeal metastasis (28). Post hoc intracranial
response analysis of capmatinib using RECIST v1.1 criteria showed
that of 13 patients with brain metastases (6 of whom received prior
radiotherapy), 7 had intracranial responses (22), and preliminary data
also indicate savolitinib has antitumor activity in brainmetastases (29).
Therefore, systemic therapy using a MET inhibitor with intracranial
activity may be particularly beneficial for both systemic and intracra-
nial disease control, in line with recent guidelines recommending
brain-penetrant TKIs for NSCLC with driver mutations and brain
metastases (30).

Tepotinib’s known safety profile was confirmed in this updated
analysis, comprising the largest safety dataset available for a MET
TKI in METex14 skipping NSCLC. The most common TRAE was
peripheral edema, and there was a low frequency of treatment dis-
continuation, indicating TRAEsweremanageable. Peripheral edema is
considered a class effect, and should be proactively monitored. Expo-
sure-response analyses of tepotinib indicate edema risk is associated
with advanced age (31). Recommendations include measurement of
weight and peripheral limbs at baseline to enable detection, and
proactive management using support stockings, limb elevation,
increased physical activity, and kinesiotherapy (15, 32). Diuretics can
also be considered and may provide short-term relief; however,
currently, treatment modifications are the most investigated mitiga-
tion strategies. Dose reductions, which can enable patients to continue
benefiting from treatment, should be considered early to mitigate
severity, and frequent short interruptions can also be considered. Data
from a phase I study of tepotinib, and translational modelling
approaches, indicate that ≥95% MET inhibition can be achieved at
reduced doses of tepotinib (12, 33). ILD-like events were uncommon,
although lung function monitoring remains important in patients
being treated for NSCLC.

Overall, this updated analysis with detailed subgroup data from
VISION provides a large dataset supporting the robust efficacy and
tolerable safety profile of tepotinib in this patient population with
METex14 skipping NSCLC, regardless of treatment setting.
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