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ABSTRACT

Introduction: MET exon 14 skipping in
patients with advanced non-small cell lung
cancer (aNSCLC), can be targeted with MET
inhibitors including tepotinib, capmatinib,
savolitinib, and crizotinib. Matching-adjusted
indirect comparison (MAIC) methodology was
used to compare outcomes data between agents
and to address bias from differences in baseline
characteristics.
Methods: Patient-level data from the VISION
study (tepotinib) were weighted for comparison
with aggregate data from the GEOMETRY

mono-1 (capmatinib), NCT02897479 (savoli-
tinib) and PROFILE 1001 (crizotinib) studies in
patients with aNSCLC, using baseline charac-
teristics prognostic for overall survival (OS) in
VISION. Overall response rate (ORR), OS, pro-
gression-free survival (PFS), and duration of
response (DOR) were compared. Patients were
stratified by line of therapy: overall (all lines),
previously treated, and treatment-naı̈ve.
Results: Improvements in ORR and all time-to-
event endpoints were predicted for tepotinib
compared with crizotinib and savolitinib in the
different populations, although comparisons
with savolitinib were hindered by considerable
differences in baseline patient populations.
Tepotinib appeared to be associated with pro-
longed PFS and OS compared with capmatinib in
previously treated patients (PFS HR 0.54; 95% CI
0.36–0.83;OSHR0.66; 95%CI 0.42–1.06) and the
overall populations (PFS HR 0.60; 95% CI
0.43–0.86; OS HR 0.72; 95% CI 0.49–1.05), with
smaller improvements in DOR. The ORR com-
parisons between tepotinib and capmatinib
identified a swing of up to± 6 percentage points
in the weighted tepotinib ORR depending on the
population studied (treatment-naı̈ve vs. previ-
ously treated patients).
Conclusions: The MAIC identified potential dif-
ferences in efficacy endpoints with the different
MET inhibitors, and predicted prolonged PFS and
OSwith tepotinib comparedwith capmatinib and
crizotinib. Although MAIC cannot balance for
unobserved factors, it remains an informative
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method to contextualize single-arm studies,
where head-to-head trials are unlikely to be
feasible.

Keywords: Tepotinib; Capmatinib; Savolitinib;
Crizotinib; MET exon 14 skipping; NSCLC;
Outcomes; MAIC; VISION; GEOMETRY mono-
1; PROFILE 1001

Key Summary Points

Why carry out this study?

There are several MET-targeted tyrosine
kinase inhibitors clinically available for
the treatment of METex14 skipping non-
small cell lung cancer (NSCLC), but no
head-to-head comparative studies have
been conducted

What was learned from the study?

This Matching-adjusted indirect
comparison (MAIC) provides a sound
scientific basis for indirect comparisons of
available MET inhibitors based on the
tepotinib VISION study, in contrast to
naı̈ve side-by-side comparisons of study
data

ORR estimates for tepotinib varied by up
to ± 6 percentage points when adjusted
for baseline characteristics of the
capmatinib GEOMETRY mono-1 study
population, illustrating the impact of the
investigated study population in single-
arm studies

The indirect comparisons confirmed the
benefits of tepotinib compared with other
MET inhibitors in previously treated
patients, and showed comparability of
effects with capmatinib in treatment-
naı̈ve patients

INTRODUCTION

MET exon 14 skipping (METex14) is an onco-
genic driver occurring in 3–4% of patients with
non-small cell lung cancer (NSCLC), which has
been successfully targeted using the selective
MET inhibitors tepotinib, capmatinib, and
savolitinib in the phase 2, single-arm VISION
(NCT02864992) [1], GEOMETRY mono-1
(NCT02414139) [2], and 2016-504-00CH1
(NCT02897479) [3] studies, respectively. Both
tepotinib [4] and capmatinib [5] received
accelerated approval from the US Food and
Drug Administration (FDA) for the treatment of
METex14 metastatic NSCLC, based on data from
these studies. Savolitinib was approved in China
for patients with METex14 NSCLC following
progression on (or inability to tolerate) plat-
inum-based chemotherapy [6, 7]. Crizotinib is a
multikinase inhibitor which is approved for
ALK- and ROS1-altered NSCLC, but also has
clinical results in METex14 NSCLC (PROFILE
1001; NCT00585195), and is referred to in
international guidelines [8, 9]. These agents are
currently the only MET TKIs recommended or
licensed for the treatment of METex14 skipping
NSCLC [10].

The majority of evidence for the utility of
therapies in METex14 NSCLC is from single-arm
phase 1 and 2 trials. However, side-by-side
comparison of data from different studies is
prone to bias, resulting from differences in
patient populations from different studies. To
allow meaningful comparative insights, a
method is needed to provide a robust compar-
ison of data from these studies, which is capable
of addressing the potential biases resulting from
these differences. Matching-adjusted indirect
comparison (MAIC) [11] is a pairwise indirect
comparison method intended to provide a more
accurate comparison of trial data by compen-
sating for between-trial differences in patient
characteristics [12]; patient-level data for one
trial are weighted to make them more compa-
rable with the population of a second trial.
Endpoint data are then recalculated for the
weighted study population and compared with
the second trial to give a more balanced com-
parison than simply comparing data from
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different trials side-by-side. MAIC is an estab-
lished comparative method that has been
applied to conduct comparisons between
immunotherapy-based anticancer therapies and
ROS1-related targeted treatments for NSCLC
[13–15].

Here, we compare efficacy data for all of the
available MET inhibitors for the treatment of
METex14 advanced NSCLC, via MAICs of data
for tepotinib from the VISION study, weighted
for comparison with capmatinib (GEOMETRY
mono-1 study), savolitinib (NCT02897479), and
crizotinib (PROFILE 1001 study).

METHODS

Study Data

The VISION, GEOMETRY mono-1,
NCT02897479, and PROFILE 1001 trials were
used for indirect treatment comparison of
tepotinib versus capmatinib, savolitinib, and
crizotinib, respectively. Population-level data
were available for patients with METex14
NSCLC from GEOMETRY mono-1,
NCT02897479, and PROFILE 1001. Patient-level
data were only available for the VISION study,
provided by the study sponsor. To align with
the eligibility criteria of the other trials by tissue
biopsy only, the VISION population was limited
to patients with METex14 NSCLC identified by
tissue biopsy, as the VISION study permitted
patient enrollment by either tissue or liquid
biopsy. In GEOMETRY mono-1, liquid biopsy
was included as a retrospective procedure in
patients already enrolled to the study [2], and as
a complementary detection method in PROFILE
1001 and NCT02897479 [16, 17].

VISION is a phase 2 single-arm study which
included three patient cohorts: A (METex14
skipping NSCLC; primary analysis cohort), B
(NSCLC with MET amplification) and C (con-
firmatory cohort for Cohort A). Data from
VISION included 174 patients with METex14
NSCLC identified by tissue biopsy
with C 3 months’ follow-up, who received
tepotinib 500 mg (450 mg active moiety) once
daily, with a cut-off date of February 2021
[18, 19]. Patient populations for analysis were:

(1) previously treated patients only (at least one
prior systemic therapy for advanced or meta-
static disease), (2) line-agnostic patients (any
number of prior systemic therapies for
advanced or metastatic disease, including no
prior therapy), and (3) treatment-naı̈ve patients
(no prior therapies for advanced or metastatic
disease).

Data for the comparator trials were taken
from the most recent publications of aggregate
data for which baseline characteristics data were
available. For the analysis of time-to-event
endpoints, Kaplan–Meier (KM) curves were
mapped back to the original data using the
algorithm of Guyot et al. [20], and recon-
structed for comparison with naı̈ve (un-
weighted) and weighted VISION patient-level
data; the reconstructed comparator KM curves
were compared with the original comparator
KM curves, as an indicator of the validity of the
reconstructed KM data. Where KM data were
not available, a MAIC was performed using
median outcome point estimates. Odds ratios
were calculated for objective response rate
(ORR) comparisons. Statistical analyses were
performed using RStudio (2020) R 4.1.0.

GEOMETRY mono-1 is a multiple-cohort
phase 2 study, which recruited patients with
stage IIIb or IV NSCLC: Cohorts 1–3 (previously
treated patients with various levels of MET
amplification), Cohort 4 (previously treated
patients with METex14 skipping), Cohort 5a
(untreated patients with MET amplification),
Cohort 5b (untreated patients with METex14
skipping), Cohort 6 (expansion cohort for pre-
viously treated patients with MET amplification
or METex 14 skipping), and Cohort 7 (expan-
sion cohort for untreated patients with
METex14 skipping). GEOMETRY mono-1 data
(capmatinib) were taken from publications for
the various patient cohorts and data cuts from
this study due to the availability of KM data,
and different endpoints reported for different
cohorts at different times (Table 1). For the
treatment-naı̈ve patients only comparison, the
data cut-off of September 18, 2020 was used for
overall survival (OS), duration of response
(DOR), and ORR comparisons, with the January
6, 2020 data cut used for progression-free sur-
vival (PFS). For the previously treated patients
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Table 1 Data sources and cut-off dates

Line of
treatment and
agent

KM data
available

Aggregate data
available

Duration of follow-up

Previously treated patients only

Capmatinib

(Cohort 4 and

6)

– ORR, PFS, DOR

(Sep 18, 2020)

[22]

Not reported

Capmatinib

(Cohort 4)

OS (Sep 18,

2020) [22]

PFS (Jan 6,

2020) [2]

DOR (April

15, 2019)

[21]

ORR (Sep 18,

2020) [22]

Primary analysis conducted when all treated patients in cohorts

not stopped for futility had completed at least 6 cycles of

treatment (18 weeks) unless patients had discontinued

treatment earlier

Line-agnostic patients

Capmatinib

(Cohort 4 and

5b)

OS (Sep 18,

2020) [22]a

PFS (Jan 6,

2020) [2]a

DOR (Apr 15,

2019) [21]a

DOR (Apr 15,

2019) [21]a

ORR (Sep 18,

2020) [22]

Primary analysis conducted when all treated patients in cohorts

not stopped for futility had completed at least 6 cycles of

treatment (18 weeks) unless patients had discontinued

treatment earlier

Savolitinib PFS (Aug 3,

2020) [3]

ORR, PFS, DOR

(Aug 3, 2020) [3]

Median 17.6 months

Crizotinib PFS (Jan 31,

2018) [16]

ORR, PFS, DOR

(Jan 31, 2018)

[16]

Median follow-up for OS: 11.5 months

Median follow-up for other outcomes not reported

Treatment-naı̈ve patients

Capmatinib

(Cohort 5b and

7)

– ORR, PFS, DOR

(Sep 18, 2020)

[22]

Not reported

Capmatinib

(Cohort 5b)

OS (Sep 18,

2020) [22]

PFS (Jan 6,

2020) [2]

ORR, DOR

(Sep 18, 2020)

[22]

Primary analysis conducted when all treated patients in cohorts

not stopped for futility had completed at least 6 cycles of

treatment (18 weeks) unless patients had discontinued

treatment earlier

DOR duration of response, KM Kaplan–Meier, ORR overall response rate, OS overall survival, PFS progression-free survival
aKM curves were reported for previously treated and first-line patients separately in the GEOMETRY mono-1 publications,
and these datasets were therefore combined to create the line-agnostic cohort
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only comparison, the September 18, 2020 data
cut-off was used for OS and ORR, with the Jan-
uary 6, 2020 data cut-off for PFS and the April
15, 2019 data cut-off used for DOR [21]. Patients
in the GEOMETRY mono-1 study received cap-
matinib 400 mg twice daily [2, 22]. As there
were data reported for the original GEOMETRY
mono-1 cohorts, and data combining the orig-
inal cohort with an expansion cohort for both
previously treated and treatment-naı̈ve
patients, we ran comparisons with both the
larger expansion ? original patient cohorts
[‘Base case’ analyses; Cohorts 4 ? 6 for previ-
ously treated patients (n = 100) and Cohorts
5b ? 7 for treatment-naı̈ve patients (n = 60)],
and the original patient cohorts only [‘Sensi-
tivity’ analyses; Cohort 4 for previously treated
patients (n = 69) and Cohort 5b for treatment-
naı̈ve patients (n = 28)]. There was only one
cohort used for the line-agnostic analysis
(Cohorts 4 ? 5b; n = 97).

Savolitinib data were taken from the 2021
publication of the NCT02897479 study, a sin-
gle-arm phase 2 study, in which patients
received savolitinib 600 mg (body-
weight C 50 kg) or 400 mg (bodyweight\50 kg)
once daily, with a median follow-up of
17.6 months (data cut-off: August 3, 2020) [3].
More than 35% of patients enrolled in the
NCT02897479 study had pulmonary sarcoma-
toid carcinoma (PSC), a rare histologic subtype
that was less prevalent (\10%) in the other
studies, where adenocarcinoma was the pre-
dominant histology. PSC usually accounts
for\0.5% of all lung cancers, and is associated
with different patient characteristics compared
with other types of NSCLC [23, 24]. Therefore,
to produce a meaningful comparison between
the NCT02897479 and VISION studies, efficacy
data reported for ‘other histologies’ in
NCT02897479 was used, limiting the analysis to
PFS, DOR, and ORR (Table 1).

Data for crizotinib were taken from the phase
1 PROFILE 1001 study, in which an expansion
cohort of patients with advanced NSCLC har-
boring METex14 alterations received crizotinib
250 mg twice daily (Table 1) [16]. At the data

cut-off date of January 31, 2018, this cohort
included 69 patients with predominantly ade-
nocarcinoma tumor histology (84%), but also a
small proportion (9%) of patients with PSC
histology.

Statistical Methods, Matching Variables
and Outcomes Comparisons

Study data were compared using both
unweighted naı̈ve comparisons [where study
data were modeled without weighting, with
regression coefficients providing hazard ratio
(HR) estimates with a two-sided 95% confidence
interval (CI)] and as a MAIC, where the VISION
population was weighted to match the relevant
comparison study populations [11, 25]. A
propensity score-type logistic regression equa-
tion was used to estimate weights to balance
studies with respect to patient characteristics;
this equation predicts whether a given type of
patient originates from the index trial (VISION)
or the comparator study as a function of base-
line characteristics. The propensity score
weights were constructed to match the VISION
trial to the comparator trial based on propor-
tions for categorical baseline characteristics and
median for continuous baseline characteristics
(e.g., age). A Cox regression analysis was per-
formed to identify baseline variables that were
prognostic of OS from the VISION study at the
5% significance level, to inform the weighting
process.

OS, PFS, and DOR outcomes were compared
between tepotinib and capmatinib for previ-
ously treated and treatment-naı̈ve patients, and
between tepotinib and all other MET inhibitors
(capmatinib, savolitinib, and crizotinib) for
treatment line-agnostic patients.

Compliance with Ethics Guidelines

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.
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RESULTS

Variables for Baseline Characteristics
Matching

The matching variables selected to weight data
from VISION patients for the MAIC were those
identified by the Cox regression analysis to have
a significant association with OS (Table 2): age
(median), race, Eastern Cooperative Oncology
Group performance status (ECOG PS), histol-
ogy, and smoking history (only the comparison
between former vs. regular smokers was statis-
tically significant). These variables were used
where comparator data were available.

Table 3 shows the major areas of similarity
and difference between VISION and the com-
parator studies, and Tables 4, 5 and 6 show the
results of baseline population characteristic
weighting for each of the outcome comparisons

by line of treatment. In each case, the VISION
population was successfully weighted to match
the comparison population.

For the savolitinib comparison in line-ag-
nostic patients (Table 5), only Asian patients in
VISION were selected for weighting (all patients
in the NCT02897479 study were enrolled from
China), to minimize race as a weighting factor.
Smoking history was not included as a factor
because it was reported only as smoker versus
non-smoker in NCT02897479, and only the
former smoker versus regular smoker status had
a significant prognostic impact in VISION
(Table 2).

Previously Treated Patients Only

The odds ratio for the MAIC ORR comparison
between tepotinib and capmatinib in previously
treated patients only was in favor of capmatinib

Table 2 Cox regression for prognostic value of covariates in VISION

Covariate Specification P value from univariate Cox analysis (OS)

Median age \72.4 vs. C 72.4 0.048

Gender Female vs. male 0.587

Race Asian vs. other (black, other, missing) 0.023

Asian vs. white 0.012

ECOG PS 1 vs. 0 < 0.010

Histology Other vs. adenocarcinoma 0.019

Stage of disease at study entry 3b/c vs. 4 0.930

Brain metastases Absent vs. present 0.604

Smoking history Smoker vs. never smoker 0.382

Former vs. regular smoker 0.006

Treatment line 1L vs. 2L vs. 3L ? 0.260

Covariates prognostic at the 5% significance level shown in bold. Brain metastases inclusion criteria. VISION [1]: neu-
rologically stable patients whose glucocorticoid dose was being tapered, and patients with untreated asymptomatic brain
metastases measuring B 1 cm in the longest diameter. GEOMETRY mono-1 [2]: neurologically stable patients with no
increase in glucocorticoid dose within the 2 weeks before enrollment. PROFILE 1001 [30]: patients with brain metastases
were excluded from the original study. NCT02897479 [3]: patients with active brain metastases excluded unless asymp-
tomatic, stable, and not requiring steroid treatment
1L first line, 2L second line, 3L ? third line or later, ECOG PS Eastern Cooperative Oncology Group performance status,
OS overall survival
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in the Base case analysis, and tepotinib in the
Sensitivity analysis. These odds ratios were
accompanied by wide, overlapping 95% CIs of
0.59–1.95 and 0.45–1.69, respectively (Table 7),
indicating that, overall, neither agent was likely
to be superior to the other.

Point-estimate comparisons of median PFS
for tepotinib with capmatinib (Base case analy-
sis) in previously treated patients only suggested
a marked increase in median PFS with tepotinib
(11.0 months and 5.5 months, respectively),
without overlap of 95% CIs for the estimates.
However, the estimates of median DOR were
similar (9.7 and 11.1 months for capmatinib
and tepotinib, respectively) (Table 8).

Naı̈ve and MAIC KM comparisons of PFS and
OS data from previously treated patients only
who received tepotinib and capmatinib (sensi-
tivity analysis) are shown in Fig. 1. The KM
curves for the naı̈ve and MAIC tepotinib popu-
lations showed a large degree of overlap, and
notable separation from the capmatinib KM
curve in favor of tepotinib, up to around
24 months (PFS) and 21 months (OS).

Line-Agnostic Patients

The odds ratio for ORR for the comparison of
tepotinib with capmatinib was close to 1 for
both the naı̈ve and MAIC comparisons,

Table 4 VISION population weighting for previously treated only patient population comparisons

Variables VISION
(Tepotinib;
previously
treated)
BEFORE
WEIGHTING

VISION
(Tepotinib;
previously
treated)
AFTER
WEIGHTINGa

GEOMETRY mono-
1 Cohort 4 and 6
(Capmatinib;
previously treated)

VISION
(Tepotinib;
previously
treated)
AFTER
WEIGHTINGa

GEOMETRY
mono-1 Cohort 4
(Capmatinib;
previously treated)

Sample size 88 76 100 78 69

Median age, years 71 71 71 71 71

Asian race, % 42 24 24 28 28

White race, % 53 73 73 71 71

Other race, % 5 3 3 1 1

ECOG PS 0, % 27 26 26 23 23

Adenocarcinoma

histology, %

82 78 78 77 77

Squamous

histology, %

9 10 10 – n/a

Other histology,

%

9 12 12 – n/a

Former smoker,

%

49 37 37 39 39

Current smoker,

%

1 4 4 3 3

Never smoker, % 50 59 59 58 58

ECOG PS Eastern Cooperative Oncology Group performance status, n/a data not available for comparator (so not used for
VISION weighting)
aUnscaled weights are reported
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indicating no difference between agents. The
ORR for tepotinib was considerably higher than
savolitinib and crizotinib in the MAICs (56.9%
vs. 44.4% for tepotinib and savolitinib, respec-
tively, and 52.7% vs. 32.3% for tepotinib and
crizotinib, respectively), with similar trends in
the naı̈ve comparisons (Table 7). Accordingly,
the odds ratios for these comparisons both
favored tepotinib. Although the 95% CI of the
odds ratio for the savolitinib comparison
included 1, there were difficulties with weight-
ing for this analysis (see below), which may
have resulted in wide confidence intervals.
Overall, these data indicate a probable
improvement in ORR for tepotinib compared
with either savolitinib or crizotinib.

PFS, OS, and DOR KM comparisons between
tepotinib and capmatinib (Base case analysis;
Fig. 2) for line-agnostic patients showed a simi-
lar pattern to that for previously treated patients
only, with overlapping curves for the tepotinib
naı̈ve and MAIC analyses, and marked separa-
tion from the capmatinib survival curves. There
was a higher degree of separation between the
capmatinib and tepotinib curves for PFS and OS
than for DOR, with 95% CIs for both the naı̈ve
and MAIC analyses being\1 for PFS [naı̈ve HR
0.57 (95% CI 0.41–0.79); MAIC HR 0.60 (95% CI
0.43–0.86)]. These predicted trends indicate
prolonged survival with tepotinib compared
with capmatinib across all lines of treatment.

Table 6 VISION population weighting for treatment-naı̈ve patient population comparisons

Variables VISION
(Tepotinib)
BEFORE
WEIGHTING

VISION
(Tepotinib)
AFTER
WEIGHTINGa

GEOMETRY
mono-1 Cohort
5b and 7
(Capmatinib)

VISION
(Tepotinib)
AFTER
WEIGHTINGa

GEOMETRY
mono-1 Cohort 5b
(Capmatinib)

Sample size 86 58 60 65 28

Median age, years 75 70 71 70 71

Asian race, % 23 12 12 14 14

White race, % 76 83 83 86 86

Other race, % 1 5 5 – n/a

ECOG PS 0, % 33 23 23 25 25

Adenocarcinoma

histology, %

81 90 90 89 89

Squamous

histology, %

6 5 5 7 7

Other histology,

%

13 5 5 – n/a

Former smoker,

%

50 33 33 32 32

Current smoker,

%

2 3 3 4 4

Never smoker, % 48 63 63 – n/a

ECOG PS Eastern Cooperative Oncology Group performance status, n/a data not available for comparator (so not used for
VISION weighting)
aUnscaled weights are reported
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Reconstruction of the KM curve for PFS with
savolitinib was unsuccessful, and therefore all
time-to-event comparisons relied on point esti-
mates (Table 8). In the comparisons for PFS and
DOR, estimated median values for both end-
points were slightly higher for tepotinib than
for savolitinib in the MAIC, although full 95%
CI could not be calculated; median point esti-
mates were not evaluable for tepotinib in the
naı̈ve comparison.

The PFS KM curve comparison between
tepotinib and crizotinib again showed consid-
erable overlap between the naı̈ve and MAIC
analyses for tepotinib, and separation of both
from the curve for crizotinib, with longer PFS
suggested for tepotinib [HR 0.50 (95% CI
0.32–0.76); Fig. 3]. In the point-estimate OS and

DOR comparisons of tepotinib with crizotinib
(Table 8), predicted median OS was slightly
longer with tepotinib than crizotinib (median
22.3 months vs. median 20.5 months, respec-
tively) but predicted median DOR was consid-
erably longer with tepotinib (median
15.4 months vs. 9.1 months, respectively).

Treatment-Naı̈ve Patients

In both the Base case and Sensitivity analyses
for treatment-naı̈ve patients, ORR with capma-
tinib was considerably higher than those cal-
culated for tepotinib (66.7–67.9% vs.
54.7–60.7%, respectively; Table 7). Notably, the
MAIC ORR values for tepotinib in treatment-
naı̈ve patients considerably increased compared

Table 7 ORR comparisons for VISION patient populations with patients in other studies

Patient type and
comparator

Analysis ORR with tepotinib,
% (n/N)

ORR with comparator,
% (n/N)

Odds ratioa

(95% CI)

Previously treated patients only

Capmatinib

(Cohort 4 and 6)

Naı̈ve 47.7 (42/88) 44.0 (44/100) 0.86 (0.48–1.53)

MAIC 42.4 (32.3/76.4) 1.07 (0.59–1.95)

Capmatinib

(Cohort 4)

Naı̈ve 47.7 (42/88) 40.6 (28/69) 0.75 (0.40–1.41)

MAIC 43.9 (34.1/77.7) 0.87 (0.45–1.69)

Line-agnostic patients

Capmatinib

(Cohort 4 and 5b)

Naı̈ve 51.1 (89/174) 48.5 (47/97) 0.90 (0.55–1.48)

MAIC 48.7 (75.2/154.5) 0.99 (0.60–1.65)

Savolitinib Naı̈ve 57.9 (33/57) 44.4 (20/45) 0.58 (0.26–1.28)

MAIC 56.9 (24.4/42.9) 0.61 (0.26–1.41)

Crizotinib Naı̈ve 51.1 (89/174) 32.3 (21/65) 0.46 (0.25–0.83)

MAIC 52.7 (76/144) 0.43 (0.23–0.79)

Treatment-naı̈ve patients

Capmatinib

(Cohort 5b and 7)

Naı̈ve 54.7 (47/86) 66.7 (40/60) 1.66 (0.84–3.29)

MAIC 60.7 (35.2/57.9) 1.29 (0.61–2.74)

Capmatinib

(Cohort 5b)

Naı̈ve 54.7 (47/86) 67.9 (19/28) 1.75 (0.71–4.31)

MAIC 57.4 (37.3/64.9) 1.57 (0.62–3.98)

CI confidence interval, MAIC matching-adjusted indirect comparison, ORR overall response rate
aOdds ratio\1 favors tepotinib
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with the unweighted naı̈ve ORRs, with a dif-
ference of 6 percentage points in the Base case
analysis. This increase was higher than for any
of the other analyses, and indicates that
weighting the treatment-naı̈ve tepotinib popu-
lation to match the treatment-naı̈ve capmatinib
population selected for patients more likely to
respond to treatment. Furthermore, the odds
ratios for the treatment-naı̈ve ORR comparisons
were not significant, based on wide 95% CIs.

The KM curves for PFS and OS for treatment-
naı̈ve patients with tepotinib and capmatinib
(Sensitivity analysis; Fig. 4) overlapped for both
endpoints and did not suggest differences
between them. However, the point estimate of
DOR showed a considerable difference between
tepotinib (median 32.7 months) and

capmatinib (median 12.6 months) in the Base
case analysis, which was repeated in the Sensi-
tivity analysis (Table 8), although the full 95%
CI ranges were not estimable.

DISCUSSION

Comparing outcomes between discrete single-
arm trials is not a straightforward task, but it is
necessary in the setting of uncommon cancers,
such as METex14 skipping NSCLC, for which
such trials are the only available data source.
Straightforward side-by-side outcomes data
have been published [26–28], but are prone to
bias, resulting from differences in outcome
measure definitions, study designs, assessment

Table 8 Calculated time-to-event point estimates for VISION patient populations and patients in other studies

Comparator Endpoint
(all
IRC-assessed)

Comparator median
value, months
(95% CI)

Unweighted tepotinib
median value, months
(95% CI)

Weighted tepotinib
median value, months
(95% CI)

Previously treated patients only

Capmatinib

(Cohort 4 and 6)

PFS 5.5 (4.2–8.1) 11.1 (8.2–16.8) 11.0 (8.2–13.7)

DOR 9.7 (5.6–13.0) 10.1 (8.3–15.7) 11.1 (7.0–15.7)

Capmatinib

(Cohort 4)

DOR 9.7 (5.6–13.0) 10.1 (8.3–15.7) 11.1 (7.0–15.7)

Line-agnostic patients

Savolitinib PFS 6.9 (4.2–13.8) NE (9.6–ne) 9.6 (5.5–ne)

DOR 8.3 (4.2–ne) NE (8.3–ne) 9.7 (4.3–ne)

Crizotinib OS 20.5 (14.3–21.8) 22.3 (19.1–29.8) 22.3 (19.7–29.8)

DOR 9.1 (6.4–12.7) 15.4 (9.9–32.7) 15.4 (10.1–32.7)

Treatment-naı̈ve patients

Capmatinib

(Cohort 5b and 7)

PFS

DOR

12.3 (8.2–21.6)

12.6 (8.4–ne)

15.3 (9.6–ne)

32.7 (10.8–ne)

NE (11.3–ne)

NE (ne–ne)

Capmatinib

(Cohort 5b)

DOR 12.6 (5.6–ne) 32.7 (10.8–ne) 32.7 (10.8–ne)

CI confidence interval, DOR duration of response, IRC independent review committee, NE not evaluable, ne not estimable,
OS overall survival, PFS progression-free survival
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time, and patient characteristics of the study
populations. Consequently, any conclusions
drawn from direct side-by-side presentations of

raw study data are limited, and may be inap-
propriate. Hence, the utility of the MAIC
method, which is capable of mitigating patient

Fig. 1 Time-to-event endpoint comparisons for previously
treated patients only: tepotinib versus capmatinib (Cohort
4). A PFS (IRC-assessed data) and B OS. HR hazard ratio,

IRC independent review committee, MAIC matching-
adjusted indirect comparison, PFS progression-free sur-
vival, OS overall survival
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Fig. 2 Time-to-event endpoint comparisons for line-
agnostic patients: tepotinib versus capmatinib (Cohort 4
and 5b). A PFS (IRC-assessed data), B OS, and C DOR
(IRC-assessed data). Footnote for Weighted tepotinib

VISION: unscaled weights. DOR duration of response,
HR hazard ratio, IRC independent review committee,
MAIC matching-adjusted indirect comparison, PFS pro-
gression-free survival, OS overall survival
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Fig. 3 Time-to-event endpoint comparisons for line-
agnostic patients: tepotinib versus crizotinib; PFS (IRC-
assessed data). Footnote for Weighted tepotinib VISION:

unscaled weights. HR hazard ratio, IRC independent
review committee, MAIC matching-adjusted indirect
comparison, PFS progression-free survival

Fig. 2 continued
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population bias by weighting data from one
trial to more closely resemble another, provides
a more balanced comparison of outcomes.

Weighting in our MAIC analyses was per-
formed using baseline characteristics identified
as prognostic for OS in the VISION study. In

Fig. 4 Time-to-event endpoint comparisons for treat-
ment-naı̈ve patients: tepotinib versus capmatinib (Cohort
5b). A PFS (IRC-assessed data) and B OS. Footnote for
Weighted tepotinib VISION: unscaled weights. HR

hazard ratio, IRC independent review committee, MAIC
matching-adjusted indirect comparison, PFS progression-
free survival, OS overall survival
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general, there was a high degree of consistency
between the unweighted naı̈ve comparison and
MAIC time-to-event endpoints for tepotinib
across the comparisons with other agents.
However, for the ORR comparisons with cap-
matinib, weighting of the tepotinib data to
resemble the capmatinib population for the
MAIC increased the tepotinib ORR by 6 per-
centage points (Base case analysis) in treatment-
naı̈ve patients, and decreased the tepotinib ORR
by 5.3 percentage points (Base case analysis) in
the previously treated patients only population.
This considerable swing in effect on the tepo-
tinib ORR between first- and later-line patients
suggests either that the treatment-naı̈ve popu-
lation in GEOMETRY mono-1 experienced an
exceptionally good response to treatment, or
that the selected weighting characteristics did
not include some clinically significant factor
that was better represented in treatment-naı̈ve
patients in GEOMETRY mono-1 than in previ-
ously treated patients, or patients in the VISION
study. Table 6 shows that, compared with the
treatment-naı̈ve population in GEOMETRY
mono-1, the treatment-naı̈ve population in
VISION contained more Asian patients, more
former smokers and fewer never-smokers, fewer
patients with adenocarcinoma histology and
more patients with ‘other’ histologies, and more
patients with ECOG PS 0. In the line-agnostic
and previously treated patients only popula-
tions (Tables 4, 5), differences in race and
smoking history are still visible, but differences
in ECOG PS and histology are much less
prominent. Hence, there were differences in
baseline characteristics for the treatment-naı̈ve
populations between VISION and GEOMETRY
mono-1 that were more evenly distributed
across the overall study populations.

The comparisons for previously treated
patients only were limited to capmatinib, and
suggested an improvement in PFS (HR 0.54;
95% CI 0.36–0.83) and OS (HR 0.66; 95% CI
0.42–1.06) in favor of tepotinib, with no con-
sistent difference in ORR identified between the
two agents.

Data for line-agnostic patients were available
for comparisons between tepotinib and all three
of the other MET inhibitors. ORR was predicted
to be higher with tepotinib than savolitinib or

crizotinib in the MAICs, but there were no
major differences between tepotinib and cap-
matinib. However, the MAICs with capmatinib
suggested improved PFS with tepotinib (HR 0.6;
95% CI 0.43–0.86).

The comparisons with savolitinib were
complicated by a failure to accurately re-map
the published KM curve, leading to a reliance on
point-estimate comparisons, where a small
increase in median PFS with tepotinib was sug-
gested (9.6 vs. 6.9 months). This difficulty
reflects the problems encountered with making
a robust comparison between the savolitinib
and tepotinib datasets. Fundamental differences
in the histology and ethnic composition of the
patient populations reduced the number of
patients available for comparison, and hence
the likelihood of finding meaningful differ-
ences. Further evidence of the fundamental
differences between the savolitinib dataset and
data for the other agents can be seen in the
tepotinib ORR calculated for the naı̈ve com-
parisons; for comparison with capmatinib and
crizotinib, the ORR calculated for tepotinib was
51.1% in both cases, but was considerably
higher for the comparison with savolitinib
(57.9%). The comparisons with crizotinib pre-
dicted improvements with tepotinib for ORR
(odds ratio 0.43; 95% CI 0.23–0.79) and PFS (HR
0.50; 95% CI 0.32–0.76).

Time-to-event comparisons in treatment-
naı̈ve patients were limited to capmatinib, and
did not suggest meaningful differences for any
of the time-to-event endpoints. Although ORR
estimates appeared to favor capmatinib, ORR
for both were C 60%. The MAIC estimate for
median DOR with tepotinib was more than
twice that with capmatinib, where median DOR
could be estimated [32.7 (95% CI 10.8–ne) vs.
12.6 (95% CI 5.6–ne) months], although this
difference may decrease with further data
maturity.

The major limitations of the MAIC process
relate to the availability of data and funda-
mental comparability of patient populations.
Ideally, patient-level data from all of the inclu-
ded studies would be used for the MAIC. How-
ever, the only patient-level data available to us
was from the VISION study, and our MAIC was
restricted to retrospective data in the public
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domain. Population weighting can only
accommodate basic differences in population
datasets to a certain extent. For example, the
savolitinib comparisons were highly restricted
by patient populations in terms of race and
histology, which could not be completely
addressed via population weighting. Hence,
these comparisons could be considered less
robust than those for the other agents. The
general limitations of indirect comparisons are
also relevant, including potential bias resulting
from different assessment times between studies
and comparability of endpoints used. In addi-
tion to the small sample sizes, certain con-
founding factors could not be corrected for,
such as the effect of post-study treatment on
OS, differences in follow-up times for the dif-
ferent data cuts used (which was dependent on
the various available publications), and the
influence of unobserved factors (which could
not be mitigated outside of a randomized trial).
The included studies had comparable inclusion
and exclusion criteria for recruitment and were
performed during similar time periods (which
may otherwise have affected METex14 detec-
tion methods), and for VISION, patient selec-
tion was restricted to identification by tissue
biopsy only for consistency with comparator
studies. However, as these considerations could
not mitigate all residual confounding factors,
our results must be interpreted cautiously.
Regarding the agents studied, it is important to
note that crizotinib is a type 1a MET inhibitor,
whereas the other agents are type 1b inhibitors.
While both types are ATP-competitive, they
have different binding characteristics which
may affect their pharmacologic activity [29].

Further data with greater maturity are
anticipated for all the investigated studies. As
more single-arm datasets become available, the
use of comparison methods such as MAIC will
become increasingly important to provide
indirect cross-trial comparisons to help to
inform clinicians and patients.

MAIC is becoming established as an accepted
and reliable method for cross-trial comparison
where head-to-head trials are not available; in
recent years, MAICs have been used to support
clinical benefit across various endpoints in
oncology [13–15]. For example, a MAIC was

performed to compare data from the KEYNOTE-
021 and KEYNOTE-189 studies, which both
included patients with non-squamous NSCLC
who received first-line pembrolizumab ?

pemetrexed ? platinum chemotherapy, with
patients who received atezolizumab ? carbo-
platin ? (nab-)paclitaxel ± bevacizumab in the
IMpower 130 and IMpower 150 trials. By
weighting patient-level data from the KEYNOTE
studies for comparison with aggregate data from
the IMpower studies, significant OS (HR 0.80;
95% CI 0.67–0.95) and PFS (HR 0.79; 95% CI
0.67–0.93) benefits were demonstrated for the
pembrolizumab-based regimens with the ate-
zolizumab-based regimens [13]. Similar
methodology was used in a separate MAIC
between patients with metastatic NSCLC who
received pembrolizumab ? chemotherapy in
the KEYNOTE-021G, KEYNOTE-189, and KEY-
NOTE-407 studies, and patients who received
nivolumab ? ipilimumab in the CheckMate 227
Part 1A study. Here, the MAIC suggested greater
clinical benefit in terms of OS (HR 0.80; 95%
CI 0.59–1.09), ORR (25.5% risk reduction),
and PFS (HR 0.53; 95% CI 0.41–0.68) for
pembrolizumab ? chemotherapy than with
nivolumab ? ipilimumab in patients with pro-
grammed death-ligand 1 C 1% [15]. Lastly,
MAIC methodology was used to identify better
responses to entrectinib versus crizotinib in
patients with ROS1 fusion-positive NSCLC,
using data collected via a systematic literature
review. The MAIC suggested significantly better
ORR with entrectinib versus crizotinib across a
range of scenarios for proportion of patients
with central nervous system metastases (odds
ratio 2.43–2.74), increased OS (HR 0.47–0.61),
and lower levels of adverse event-related treat-
ment discontinuation (odds ratio 0.79–0.90)
[14].

Overall, this MAIC identifies potential dif-
ferences in the efficacy profiles of tepotinib,
capmatinib, savolitinib, and crizotinib. In par-
ticular, there is tendency towards probability of
superiority for PFS in favor of tepotinib com-
pared with capmatinib and crizotinib. Further
investigation will be required to confirm and
identify specific patient or disease characteris-
tics that might be used to select between these
agents.
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