Universiteit

4 Leiden
The Netherlands

Capmatinib in MET exon 14-mutated or MET-amplified non-small-cell
lung cancer
Wolf, J.; Seto, T.; Han, ]J.Y.; Reguart, N.; Garon, E.B.; Groen, H.J.M.; ... ; GEOMETRY Mono-1

Citation

Wolf, J., Seto, T., Han, J. Y., Reguart, N., Garon, E. B., Groen, H. ]J. M., ... Heist, R. S. (2020).
Capmatinib in MET exon 14-mutated or MET-amplified non-small-cell lung cancer. New
England Journal Of Medicine, 383(10), 944-957. do0i:10.1056/NEJMo0a2002787

Version: Publisher's Version
License: Leiden University Non-exclusive license
Downloaded from: https://hdl.handle.net/1887/3184850

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:3
https://hdl.handle.net/1887/3184850

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Capmatinib in MET Exon 14—Mutated or
MET-Amplified Non-Small-Cell Lung Cancer

J. Wolf, T. Seto, J.-Y. Han, N. Reguart, E.B. Garon, H.J.M. Groen, D.S.W. Tan,
T. Hida, M. de Jonge, S.V. Orlov, E.F. Smit, P.-J. Souquet, J. Vansteenkiste,
M. Hochmair, E. Felip, M. Nishio, M. Thomas, K. Ohashi, R. Toyozawa,
T.R. Overbeck, F. de Marinis, T.-M. Kim, E. Laack, A. Robeva, S. Le Mouhaer,
M. Waldron-Lynch, B. Sankaran, O.A. Balbin, X. Cui, M. Giovannini, M. Akimov,
and R.S. Heist, for the GEOMETRY mono-1 Investigators*

ABSTRACT

BACKGROUND
The authors’ full names, academic de- Among patients with non—-small-cell lung cancer (NSCLC), MET exon 14 skipping
grees, and affiliations arelisted in the Ap- - mytations occur in 3 to 4% and MET amplifications occur in 1 to 6%. Capmatinib,
pendix. Address reprint requests to Dr. e e e C .. .
Wolf at Department | of Internal Medi- @ Selective inhibitor of the MET receptor, has shown activity in cancer models with
cine, Center for Integrated Oncology, various types of MET activation.

University Hospital Cologne, D50924 Co-

logne, Germany, or at juergenwolf@ METHODS

uk-koeln.de. We conducted a multiple-cohort, phase 2 study evaluating capmatinib in patients
*A full list of the GEOMETRY mono-1 with MET-dysregulated advanced NSCLC. Patients were assigned to cohorts on the
|nveit'gat;"5 is zrov'de{jl 'ElthetSnPEj"'\:' basis of previous lines of therapy and MET status (MET exon 14 skipping mutation
mentar endaix, avallable a . . . . . . .
org. v pp or MET amplification according to gene copy number in tumor tissue). Patients
received capmatinib (400-mg tablet) twice daily. The primary end point was overall
N Engl ) Med 2020;383:944-57. . .
DOI: 10.1056/NEJM0a2002787 response (complete or partial response), and the key secondary end point was re-
Copyright © 2020 Massachusetts Medical Society. sponse duration; both end points were assessed by an independent review com-
mittee whose members were unaware of the cohort assignments.

RESULTS

A total of 364 patients were assigned to the cohorts. Among patients with NSCLC
with a MET exon 14 skipping mutation, overall response was observed in 41% (95%
confidence interval [CI], 29 to 53) of 69 patients who had received one or two lines
of therapy previously and in 68% (95% CI, 48 to 84) of 28 patients who had not
received treatment previously; the median duration of response was 9.7 months
(95% CI, 5.6 to 13.0) and 12.6 months (95% CI, 5.6 to could not be estimated),
respectively. Limited efficacy was observed in previously treated patients with MET
amplification who had a gene copy number of less than 10 (overall response in 7 to
12% of patients). Among patients with MET amplification and a gene copy number
of 10 or higher, overall response was observed in 29% (95% CI, 19 to 41) of previ-
ously treated patients and in 40% (95% CI, 16 to 68) of those who had not received
treatment previously. The most frequently reported adverse events were peripheral
edema (in 51%) and nausea (in 45%); these events were mostly of grade 1 or 2.

CONCLUSIONS
Capmatinib showed substantial antitumor activity in patients with advanced NSCLC
with a MET exon 14 skipping mutation, particularly in those not treated previously.
The efficacy in MET-amplified advanced NSCLC was higher in tumors with a high
gene copy number than in those with a low gene copy number. Low-grade periph-
eral edema and nausea were the main toxic effects. (Funded by Novartis Pharmaceu-
ticals; GEOMETRY mono-1 ClinicalTrials.gov number, NCT02414139.)
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CAPMATINIB IN NON—SMALL-CELL LUNG CANCER

CTIVATION OF THE MET PATHWAY IS AS-

sociated with many cancers and can be

caused by overexpression, gene amplifi-
cation, and MET exon 14 skipping mutations,
which can result from point mutations or from
insertions or deletions.”” The shorter exon 14—
spliced protein has increased stability, which
increases MET signaling.® MET exon 14 skipping
mutations occur in approximately 3 to 4% of pa-
tients with non—small-cell lung cancer (NSCLC),
typically in the absence of other driver muta-
tions,>>’” and are associated with a poor progno-
sis.”® MET amplification occurs in 1 to 6% of
patients with NSCLC.°** Historically, the lack of
clear biomarkers has made it difficult to select
patients who will benefit the most from target-
ing MET with MET-specific therapy. In patients
with NSCLC, selection of treatment on the basis
of MET overexpression has not shown significant
benefit."* However, MET exon 14 skipping muta-
tions and high-level MET amplification have
emerged as potential predictive biomarkers.*®1518

Capmatinib (INC280), a highly potent and
selective inhibitor of the MET receptor, has
shown in vitro and in vivo activity in cancer
models with various types of MET activation.!>*
In addition, capmatinib crosses the blood—brain
barrier.?*?? Preliminary clinical data showed low-
grade toxic effects and a promising efficacy of
capmatinib monotherapy in patients with MET-
dysregulated NSCLC.""*

We report the results of the GEOMETRY
mono-1 study, which investigated the activity of
capmatinib in patients with advanced NSCLC
with a MET exon 14 skipping mutation or MET
amplification. The study included patients who
had received treatment previously and patients
who had not.

METHODS

PATIENTS AND STUDY DESIGN

We conducted a prospective, international, open-
label, multiple-cohort, phase 2 study to evaluate
the safety and efficacy of capmatinib in patients
with advanced NSCLC with a MET exon 14 skip-
ping mutation or MET amplification. Eligible
patients were adults (218 years of age) with
stage IIIB or IV NSCLC with any histologic fea-
tures, without an activating epidermal growth
factor receptor mutation or anaplastic lymphoma
kinase fusion, and with at least one measurable
lesion, defined according to the Response Evalu-

ation Criteria in Solid Tumors (RECIST), version
1.1. MET status was determined by a central
laboratory (see the Supplementary Methods sec-
tion in the Supplementary Appendix, available
with the full text of this article at NEJM.org).

Patients were assigned to cohorts on the basis
of MET status and previous lines of therapy. In
cohorts of patients with a MET exon 14 skipping
mutation, enrollment was allowed regardless of
concurrent MET amplification; however, no con-
current MET exon 14 skipping mutation was per-
mitted in cohorts of patients with MET ampli-
fication. The study included five cohorts (with
cohorts 1 and 5 having subcohorts) for the as-
sessment of efficacy on the basis of prespecified
statistical hypotheses; two expansion cohorts
(6 and 7) were added to generate supportive
clinical evidence.

Patients with brain metastases who had had no
increase in glucocorticoid dose within the 2 weeks
before enrollment were eligible for enrollment if
their condition was judged by the investigator to
be neurologically stable. The complete eligibility
criteria are provided in the protocol, available at
NEJM.org. Oral capmatinib at a dose of 400 mg
twice daily was administered under fasting con-
ditions in cohorts 1 through 5 and was admin-
istered without fasting restrictions in cohorts
6 and 7.

STUDY END POINTS

The primary end point was overall response
(complete or partial response), as assessed under
blinded conditions by an independent review
committee according to RECIST, version 1.1.”
The key secondary end point was the duration of
response, as assessed under blinded conditions
by the independent review committee. Other
secondary end points included investigator-
assessed response and duration of response, inves-
tigator-evaluated and independent review com-
mittee—evaluated time to response, disease control
(defined as a best overall response of complete
response, partial response, or stable disease ac-
cording to RECIST, version 1.1), progression-free
survival, and the safety profile and pharmacoki-
netics of capmatinib.

An ad hoc blinded review (by an independent
neuroradiologic review committee) involving pa-
tients with a MET exon 14 skipping mutation
and brain metastases at baseline was conducted
after reports of responses in the brain in some
patients. Prespecified exploratory analyses of

N ENGL ) MED 383;10 NEJM.ORG SEPTEMBER 3, 2020

The New England Journal of Medicine

Copyright © 2020 Massachusetts Medical Society. All rights reserved.

945

Downloaded from nejm.org at Walaeus Library - Leiden University Medical Center on January 18, 2023. For personal use only. No other uses without permission.



946

The NEW ENGLAND JOURNAL of MEDICINE

baseline tumor-biopsy samples obtained from
patients with NSCLC with a MET exon 14 skip-
ping mutation were performed in order to deter-
mine the type of MET alteration leading to exon
14 skipping, the presence or absence of concur-
rent MET amplification, and a correlation between
reverse-transcriptase—polymerase-chain-reaction
(RT-PCR) analyses and next-generation sequenc-
ing with the use of the FoundationOne CDx
panel (Foundation Medicine).

STUDY OVERSIGHT

This study was conducted in accordance with the
principles of the Declaration of Helsinki and the
Good Clinical Practice guidelines of the Interna-
tional Council for Harmonisation. The study pro-
tocol and all amendments were reviewed by the
independent ethics committee or institutional
review board at each center. All the patients
provided written informed consent.

The study was sponsored by Novartis Pharma-
ceuticals and was designed by the sponsor and
the authors in conjunction with an independent
steering committee. The sponsor conducted all
the statistical analyses. All the authors agreed to
submit the manuscript for publication and vouch
for the accuracy of the data and for the adher-
ence of the study to the protocol. The manu-
script was developed with medical writing as-
sistance, funded by the sponsor in accordance
with Good Publication Practice guidelines (www

.ismpp.org/gpp3).

STATISTICAL ANALYSIS
Cohorts 1 through 5 were analyzed separately
with independent statistical hypotheses. In the
cohorts involving previously treated patients, on
the basis of historical data,?** capmatinib was
considered to have clinically relevant efficacy if
a response was observed in at least 35% of the
patients, with a lower boundary of the 95% con-
fidence interval of more than 25%, as assessed
by the independent review committee. For the
cohorts involving patients who had not received
treatment previously, capmatinib was considered
to have clinically relevant efficacy if a response
was observed in at least 55% of the patients,
with a lower boundary of the 95% confidence
interval of more than 35%, as assessed by the
independent review committee.?®%

No efficacy hypothesis was planned for co-
hort 6, which was intended to provide supportive
analyses of efficacy and safety in patients who

had received one previous line of treatment for
NSCLC with a MET exon 14 skipping mutation or
MET amplification with a gene copy number of
at least 10 in tumor tissue. The efficacy hypoth-
eses for cohort 7 were the same as those used
for the cohorts involving patients who had not
received treatment previously.

All the tests were performed on the basis of
the exact 95% confidence interval for response
in each cohort, with the use of a one-sided alpha
level of 0.025. No adjustment for multiplicity was
made because each cohort was independent;
therefore, the reported confidence intervals have
not been adjusted for multiplicity.

An interim analysis for futility was planned
to involve previously treated patients with NSCLC
with a MET exon 14 skipping mutation or MET
amplification when at least 28 patients (220 pa-
tients in cohort 3) had completed at least six
cycles of treatment or had discontinued treat-
ment. Small sample sizes precluded interim fu-
tility analyses in cohorts involving patients who
had not received treatment previously, and no
interim analysis was planned for cohort 6.

The primary analysis was to be performed
when all treated patients in their respective co-
hort (if the study was not stopped for futility at
the interim analysis) had completed at least six
cycles of treatment or had discontinued treat-
ment. Confirmed partial responses or complete
responses that were reported before the receipt
of any additional anticancer therapy were includ-
ed in the calculation of response. Patients with
a best overall response of “unknown” according
to RECIST, version 1.1, or with no blinded assess-
ment of data by the independent review commit-
tee were considered to not have had a response
when the percentages of patients with a response
were estimated (as a worst-case scenario). Mul-
tiple imputation analysis was also performed
and is described in the Supplementary Appen-
dix. The consistency in the treatment effect (re-
sponse) was explored according to subgroup,
including prespecified analyses (age, sex, race,
and Eastern Cooperative Oncology Group per-
formance-status score) and post hoc analyses
(smoking status, histologic features, and receipt
of previous immunotherapy).

Safety analyses included all the patients in
cohorts 1 through 7 who had received at least
one dose of capmatinib. The pharmacokinetics
of capmatinib were characterized under fasting
conditions in cohorts 1 through 5 and were
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characterized without regard to food intake in
cohorts 6 and 7.

The statistical analysis plan is provided with
the study protocol. Additional details of the
study end points and methods are described in
the Supplementary Appendix.

RESULTS

PATIENTS

A total of 364 patients with advanced NSCLC
were enrolled in the study (Fig. 1). Across co-
horts 1 through 5, a total of 97 patients had a
MET exon 14 skipping mutation and 210 had
MET amplification. The characteristics of these
patients at baseline are described in Table 1.
Previously treated patients who were enrolled in
cohorts 1 through 4 had received one or two
lines of therapy previously (Table S1), and pa-
tients in cohorts 5a and 5b had not received
treatment previously. The median age of the
patients was slightly higher in cohorts involving
patients with a MET exon 14 skipping mutation
(71 years) than in most of the cohorts involving
patients with MET amplification (60 to 70 years).
Patients with a MET exon 14 skipping mutation
were more likely to be women and were more
likely to have never smoked than were patients
with MET amplification.

Cohort 6 comprised 34 patients: 3 patients
with MET-amplified NSCLC with a gene copy
number of at least 10 and 31 patients with
NSCLC with a MET exon 14 skipping mutation
who had received one previous line of therapy
(Table S2). As of the data-cutoff point (January
6, 2020), a total of 23 patients, all of whom had
NSCLC with a MET exon 14 skipping mutation
and had not received treatment previously, had
been enrolled in cohort 7; no efficacy data were
available for this cohort.

The cutoff date for the efficacy analyses was
January 6, 2020, except in the three cohorts in
which patients had a gene copy number of less
than 10 (cohorts 1b, 2, and 3); these cohorts had
been closed earlier for futility (cutoff date, April
15, 2019). The cutoff date for the safety analyses
in all the cohorts was January 6, 2020.

EFFICACY

Advanced NSCLC with MET Exon 14 Skipping Mutation
Among patients with advanced NSCLC with a
MET exon 14 skipping mutation, the primary end
point of overall response, as assessed by the in-

dependent review committee, was observed in
41% (95% confidence interval [CI], 29 to 53) of
69 previously treated patients and in 68% (95%
CI, 48 to 84) of 28 patients who had not received
treatment previously (Table 2 and Fig. 2A and
Fig. S1). The median duration of response, as
assessed by the independent review committee,
was 9.7 months (95% CI, 5.6 to 13.0) among
previously treated patients and 12.6 months
(95% CI, 5.6 to could not be estimated) among
patients who had not received treatment previ-
ously (Table 2).

Responses to capmatinib were rapid, with the
majority of patients (82% of the previously
treated patients and 68% of those who had not
received treatment previously) having a tumor
response at the first tumor evaluation after the
initiation of capmatinib therapy. Within the
limitation of the small sample size of each sub-
group, clinical benefit was noted across all the
subgroups analyzed (Table S3).

In an analysis involving 73 patients (53 of
whom had been previously treated and 20 of
whom had not received treatment previously),
a 99% concordance between next-generation
sequencing and RT-PCR analyses was observed
and there were no considerable differences in
response to capmatinib according to the type of
genetic alteration causing MET exon 14 skipping
mutations or the co-occurrence of MET amplifi-
cation (see the Supplementary Results section
and Figs. S2, S3, and S4). The tumor mutational
burden was low in patients with NSCLC with a
MET exon 14 skipping mutation (Fig. S5).

The median progression-free survival, as as-
sessed by the independent review committee,
was 5.4 months (95% CI, 4.2 to 7.0) among pre-
viously treated patients and 12.4 months (95%
CI, 8.2 to could not be estimated) among pa-
tients who had not received treatment previously
(Figs. S6 and S7). Results according to investiga-
tor assessment were similar to those of the inde-
pendent review committee (Table S4).

A total of 14 patients with NSCLC with a MET
exon 14 skipping mutation had brain metastases
at baseline, of whom 13 (10 patients who had
been previously treated and 3 who had not re-
ceived treatment previously) had data that could
be evaluated by the independent neuroradiologic
review committee. A total of 12 of the 13 pa-
tients had intracranial disease control according
to neuroradiologic assessment. Seven patients
had an intracranial response, including 4 who
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Stage I11B or IV NSCLC

EGFR nonmutated (negative for L858R and exon 19
deletion) and ALK-rearrangement negative

ECOG performance-status score of 0 or 1

=1 Measurable lesion (RECIST, version 1.1)

Asymptomatic or neurologically stable brain
metastases allowed

Capmatinib, 400 mg tablet twice daily

Cohorts Expansion Cohorts

Previous Treatment

1 or 2 Lines of therapy 1 Line of therapy
Cohort 1a: MET amplification, Cohort 6: MET amplification,
GCN =10 (N=69) GCN =10; or MET exon 14 skipping
mutation, any GCN (N=34)

Cohort 1b: MET amplification,
GCN 6 to 9 — closed
for futility (N=42)

Cohort 2: MET amplification,
GCN 4 or 5 — closed
for futility (N=54)

Cohort 3: MET amplification,
GCN <4 — closed for futility
(N=30)

Cohort 4: MET exon 14 skipping
mutation, any GCN (N=69)

No Previous Treatment

Cohort 5a: MET amplification, Cohort 7: MET exon 14 skipping
GCN =10 (N=15) mutation, any GCN (N=23)

Cohort 5b: MET exon 14 skipping
mutation, any GCN (N=28)

had a complete response. (Computed tomograph-
ic scans in a patient with a response are shown
in Fig. S8.) Three of the 7 patients who had a
response had received brain radiotherapy previ-
ously. Intracranial responses were observed at
the first assessment.

At time of the analyses, 63 previously treated
patients (91%) and 23 patients who had not re-
ceived treatment previously (82%) had discontin-
ued treatment (Table S5). The primary reason for
discontinuation was progressive disease (in 58%
of the previously treated patients and in 46% of
those who had not received treatment previously).

Results from the expansion cohort 6, which
included 31 patients with NSCLC with MET exon
14 skipping mutation who had received one line

Figure 1. Study Design.

Eligible patients with non—small-cell lung cancer
(NSCLC) had to have an Eastern Cooperative Oncol-
ogy Group (ECOG) performance-status score of 0 or 1
(on a scale from 0 [fully active] to 5 [death]; a score of
1 indicates that the patient is ambulatory but restricted
from strenuous activity) and to have at least one mea-
surable tumor, according to Response Evaluation Crite-
ria in Solid Tumors (RECIST), version 1.1. Patients were
assigned to cohorts on the basis of MET status (MET
exon 14 skipping mutation or MET amplification, as
measured by gene copy number [GCN]) and previous
lines of therapy. Enrollment in cohorts with a MET exon
14 skipping mutation was allowed regardless of concur-
rent MET amplification, but no concurrent MET exon 14
skipping mutation was permitted in cohorts with MET
amplification. Previously treated patients had received
systemic antineoplastic therapy for advanced NSCLC.
Enrollment in cohort 5a was stopped early because of
slow enrollment. Each cohort of the study, except the
expansion cohorts, enrolled patients in parallel. Enroll-
ment in cohort 6 was to be initiated only on completion
of enrollments in cohort 1a or cohort 4 and included
only patients who had received one line of therapy pre-
viously. Cohort 7 was added in a protocol amendment
(on February 28, 2019); enrollment was ongoing at the
data-cutoff date (January 6, 2020). The expansion co-
horts allowed further data collection in the specified
patient populations. ALK denotes anaplastic lymphoma
kinase, and EGFR epidermal growth factor receptor.

of therapy previously, were in line with the ef-
ficacy of capmatinib as observed in cohort 4
(which included previously treated patients with
MET exon 14 skipping mutation). Among these
31 patients in cohort 6, an overall response was
observed in 48% (95% CI, 30 to 67) (Table S6).

Advanced NSCLC with MET Amplification

Among patients with advanced NSCLC with MET
amplification, the primary end point of overall
response, as assessed by the independent review
committee, was observed in 12% of those (95%
Cl, 4 to 26) who had tumor tissue with a gene
copy number of 6 to 9, in 9% of those (95% CI,
3 to 20) who had tumor tissue with a gene copy
number of 4 or 5, and in 7% of those (95% CI,
1 to 22) who had tumor tissue with a gene copy
number of less than 4 (Table 2). Therefore, these
cohorts were closed for futility at the interim
analysis. The median progression-free survival,
as assessed by the independent review commit-
tee, was as follows: among patients who had
tumor tissue with a gene copy number of 6 to 9,
the median progression-free survival was 2.7
months (95% CI, 1.4 to 3.1); among those who
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had tumor tissue with a gene copy number of 4
or 5, it was 2.7 months (95% CI, 1.4 to 4.1); and
among those who had tumor tissue with a gene
copy number of less than 4, it was 3.6 months
(95% CI, 2.2 to 4.2).

Capmatinib showed activity in patients who
had tumor tissue with a gene copy number of at
least 10; however, the overall response was lower
than the prespecified threshold for clinically
relevant activity. An overall response, as assessed
by the independent review committee, was ob-
served in 29% (95% CI, 19 to 41) of 69 previ-
ously treated patients and in 40% (95% CI, 16 to
68) of 15 patients who had not received treat-
ment previously (Table 2 and Fig. 2B). With the
limitation of small sample size in the subgroups
involving patients who had not received treat-
ment previously, the results regarding response
appeared to be consistent across subgroups
(Table S3).

The median duration of response was 8.3
months (95% CI, 4.2 to 15.4) among 20 previ-
ously treated patients and 7.5 months (95% CI,
2.6 to 14.3) among 6 patients who had not re-
ceived treatment previously (Fig. 2D); the medi-
an progression-free survival was 4.1 months
(95% CI, 2.9 to 4.8) and 4.2 months (95% CI, 1.4
to 6.9), respectively. The results according to
investigator assessment were similar to those of
the independent committee (Table S4).

Among patients who had NSCLC with MET
amplification and tumor tissue with a gene copy
number of at least 10, a total of 66 previously
treated patients (96%; cohort 1a) and all 15 pa-
tients who had not received treatment previously
(cohort 5a) had discontinued treatment as of the
data-cutoff date (Table S5). Discontinuation was
due primarily to progressive disease. Results
regarding the 3 patients who had NSCLC with
MET amplification and tumor tissue with a gene
copy number of at least 10 who had been en-
rolled in cohort 6 are shown in Table S6.

ADVERSE EVENTS

The median duration of exposure to capmatinib
varied across the cohorts, with values ranging
from 6.6 weeks to 48.2 weeks (Table 3). Across
all the cohorts (364 patients), the most com-
monly reported adverse events regardless of
causality were peripheral edema, nausea, and
vomiting, and adverse events of grade 3 or 4 re-
gardless of causality were reported in 67% of the

patients (Table 3). The most common treatment-
related adverse events (those occurring in >10%
of the patients) are listed in Table S7; the most
frequent of these were peripheral edema, nau-
sea, vomiting, and increased blood creatinine
level. Treatment-related serious adverse events
occurred in 48 of 364 patients (13%); the inci-
dence was lower in cohorts 1b, 2, and 3, which
had shorter durations of exposure to capmatinib
(Table S7). Treatment-related adverse events
leading to discontinuation of treatment occurred
in 39 patients (11%); the results were generally
consistent across the cohorts (Table S7). Treat-
ment-related peripheral edema led to discon-
tinuation in 6 patients (2%), with an event of
grade 3 or 4 occurring in 2 patients (1%). In
total, 83 patients (23%) had at least one adverse
event (regardless of causality) that led to dose
reduction.

Death from causes other than advanced
NSCLC occurred during treatment in 13 patients
(4%). The reported causes were atrial fibrilla-
tion, hepatitis, pneumonia, organizing pneumo-
nia, bacterial pneumonia, pneumonitis, respira-
tory distress, sepsis, septic shock, sudden death,
and assisted suicide (in 1 patient each) and car-
diac arrest (in 2 patients). Only one death (from
pneumonitis) was suspected to be related to
capmatinib according to review by the investiga-
tor and according to medical review by Novartis
Pharmaceuticals.

The safety results in cohorts 6 and 7 are
shown in Tables S8 and S9. A lower incidence of
gastrointestinal adverse events was observed
when capmatinib was administered without
fasting restrictions than when it was adminis-
tered under fasting conditions (Table S10). Re-
sults regarding the pharmacokinetics of capma-
tinib are shown in Table S11.

DISCUSSION

We evaluated the clinical efficacy of the highly
specific MET inhibitor capmatinib in patients
with advanced NSCLC with a MET exon 14 skip-
ping mutation or MET amplification. Capma-
tinib led to clinically meaningful antitumor ac-
tivity in patients with NSCLC with a MET exon
14 skipping mutation who had not received
treatment previously (overall response in 68%
of the patients and disease control in 96%);
the median duration of response was more than
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Figure 2 (facing page). Tumor Responses to Capmatinib.

Assessments were conducted by an independent review
committee whose members were unaware of the cohort
assignments. Panel A shows the best percentage change
from baseline in the sum of the longest diameters in
patients with NSCLC with a MET exon 14 skipping mu-
tation who had measurable disease at baseline and at
least one valid postbaseline assessment; the analysis
included 60 previously treated patients and 26 patients
who had not received treatment previously. The line at
20% corresponds to a change indicating progressive
disease; the line at -30% corresponds to a change indi-
cating a partial response. Circles at the end of the bars
indicate patients receiving ongoing treatment. Panel B
shows the best percentage change from baseline in the
sum of the longest diameters in patients with MET-
amplified NSCLC (tumor tissue with a gene copy number
[GCN] =10) who had measurable disease at baseline
and at least one valid postbaseline assessment; the
analysis included 55 previously treated patients and 14
patients who had not received treatment previously.
Panel C shows progression-free survival among patients
with NSCLC with a MET exon 14 skipping mutation; the
analysis included 69 previously treated patients and 28
patients who had not received treatment previously. Di-
amonds at the end of the bars indicate censored data
because the patient was still followed for efficacy and
had not had disease progression or died, triangles indi-
cate censored data because the patient was no longer
followed for efficacy and had not had disease progres-
sion or died, and squares indicate death. Patients with
no symbol at the end of the bar had progressive disease
at the data-cutoff date (January 6, 2020). Panel D shows
progression-free survival among patients with MET-
amplified NSCLC (tumor tissue with a GCN =10); the
analysis included 69 previously treated patients and 15
patients who had not received treatment previously.

1 year. Although these efficacy results need con-
firmation in a larger population, the results are
similar to those reported with effective, estab-
lished targeted therapies for NSCLC.3*32 Expan-
sion cohort 7 (which includes patients with
NSCLC with a MET exon 14 skipping mutation
who had not received treatment previously) is
ongoing.

Lower efficacy was observed among patients
with NSCLC with a MET exon 14 skipping muta-
tion who had previously received one or two
lines of therapy, with an overall response ob-
served in 41% of the patients (and in 48% of
patients who had received one previous line of
therapy [cohort 6]) and disease control in 78%;
the median duration of response was 9.7 months.
Nonetheless, these values are higher than those
reported for current second- or third-line thera-
pies in patients with advanced NSCLC.»3

In findings that were consistent with evi-
dence that has suggested that the level of gene
amplification may dictate whether MET amplifi-
cation acts as an oncogenic driver in NSCLC,*
capmatinib showed limited activity in patients
who had MET-amplified NSCLC and tumor tis-
sue with a gene copy number of less than 10.
The frequent coexistence of other known drivers
at lower or moderate levels of MET amplification
might argue against a true driver function in
this context, as compared with high-level MET
amplification, in which co-occurring drivers are
rare.** In cohorts involving patients with MET
amplification with a gene copy number of at
least 10 in tumor tissue, an overall response was
observed in 29% of previously treated patients
and in 40% of patients who had not received
treatment previously; however, the results were
lower than the prespecified threshold for sig-
nificance.

Our results and those from previous trials
confirm that MET exon 14 skipping mutations
constitute a valid biomarker for the selection of
patients for MET-directed treatment. Crizotinib
therapy led to a response in 32% of patients with
advanced NSCLC with a MET exon 14 skipping
mutation,’® and recent results have shown that
tepotinib therapy led to a response in 46% of
patients.! Savolitinib has also shown activity in
this NSCLC subgroup.*

Patients who have tumors with a MET exon 14
skipping mutation have a poor prognosis with
standard therapies, including immunotherapies.**
The efficacy of capmatinib is noteworthy be-
cause these patients are generally elderly*® and
are thus more challenging to treat owing to a
greater risk of toxic effects from first-line multi-
drug regimens.

Among the patients with NSCLC with a MET
exon 14 skipping mutation in our study, the dif-
ference in response between previously treated
patients and patients who had not received treat-
ment previously remains unexplained, although
it is important to consider the limited number of
patients and the overlapping 95% confidence
intervals. An overall decline in health during
longer durations of disease, as well as the evolu-
tion of resistant clones during first-line therapy,
might contribute to this observation. On the
basis of available data, the antitumor activity
and the duration of response that we observed
seemed to be independent of the type of MET
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7 I - EEELY (unpublished data). Approximately 10 to 40% of
N ENGLJ MED 383;10 NEJM.ORG SEPTEMBER 3, 2020 955

The New England Journal of Medicine
Downloaded from nejm.org at Walaeus Library - Leiden University Medical Center on January 18, 2023. For personal use only. No other uses without permission.
Copyright © 2020 Massachusetts Medical Society. All rights reserved.



The NEW ENGLAND JOURNAL of MEDICINE

the serum creatinine is cleared by means of ac-
tive tubular secretion by renal transporters such
as MATE and organic anion transporter, in ad-
dition to renal glomerular filtration.*
Capmatinib therapy showed efficacy in pa-
tients with NSCLC with a MET exon 14 skipping
mutation. These results and the safety profile,
involving mainly low-grade and reversible ad-
verse events, suggest that capmatinib may be a
new therapeutic option in patients with ad-
vanced NSCLC with a MET exon 14 skipping
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