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Abstract: Non-small cell lung cancer (NSCLC) sensitive to first-generation epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitors (TKIs) often acquires resistance through secondary EGFR mutations, including the T790M
mutation, aberrant c-Met receptor activity, or both. We assessed the ability of the highly selective c-Met inhibitor
tepotinib to overcome EGFR TKI resistance in various xenograft models of NSCLC. In models with EGFR-activating
mutations and low c-Met expression (patient explant-derived LU342, cell line PC-9), EGFR TKIs caused tumors
to shrink, but growth resumed upon cessation of treatment. Tepotinib combined with EGFR TKIs delayed tumor
regrowth, while tepotinib alone was ineffective. In patient explant-derived LU858, which has an EGFR-activating
mutation and expresses high levels of c-Met/HGF, EGFR TKIs had no effect on tumor growth. Tepotinib combined
with EGFR TKls caused complete tumor regression and tepotinib alone caused tumor stasis. In cell line DFCIO81
(activating EGFR mutation, c-Met amplification), EGFR TKls were ineffective, whereas tepotinib alone induced com-
plete tumor regression. Finally, in a ‘double resistant’ EGFR T790M-positive, high c-Met model (cell line HCC827-GR-
T790M), the EGFR TKis erlotinib, afatinib, and rociletinib, as well as tepotinib as a single agent or in combination
with erlotinib or afatinib, slowed tumor growth, but only tepotinib in combination with rociletinib induced complete
tumor regression. We conclude that tepotinib can overcome acquired resistance to EGFR TKls. Based on these
data, clinical trials of tepotinib in combination with EGFR TKls in patients with NSCLC with acquired resistance to
first-generation EGFR TKIls are warranted.
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Introduction are expressed in 10-35% of NSCLCs and are

associated with aggressive tumor growth [2-4].

Lung cancer is the most common cause of can-
cer mortality worldwide, and non-small cell lung
cancer (NSCLC) accounts for 85% of the total.
Treatments have improved with increased
understanding of the molecular drivers of the
disease, but a high unmet need for better ther-
apies remains, particularly for patients devel-
oping resistance to existing therapies.

Epidermal growth factor receptor (EGFR) tyro-
sine kinase inhibitors (TKIs) are widely used for
the treatment of patients with NSCLC [1]. The
first-generation EGFR TKls gefitinib and erlo-
tinib are effective against tumors that express
active mutant forms of EGFR, such as EGFR
del19 and EGFR L858R. These mutant forms

However, despite the initial efficacy of EGFR
TKls against NSCLC in a proportion of patients
with tumors harboring these mutations, resis-
tance to treatment ultimately develops [5].

In approximately 50% of cases, resistance is
associated with further mutation of the EGFR,
most commonly a point mutation leading to the
substitution of methionine for the gatekeeper
residue threonine at position 790 in the kinase
domain (T790M). This substitution increases
the affinity of the EGFR kinase domain for ATP,
which outcompetes the binding of first-genera-
tion EGFR TKls. Second-generation inhibitors
such as afatinib are similarly outcompeted, but
because they bind irreversibly to EGFR, they
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Table 1. Dosing schedules

Model LU342 PC-9 LU858 DCFIO8 HCC827-GR-T790M
Treatment (days) 22 70 12 18-21 32
Observation period (days) 78 128 46 80 60
Tepotinib 100 mg/kg (5+2) w (5+2)w 5+2)w Daily Daily
Cetuximab 50 mg/kg 3x1w - -

Erlotinib 20 mg/kg (5+2) w - Daily Daily
Gefitinib 150 mg/kg (5+2)w (5+2) w -

Afatinib 5 mg/kg (5+2)w (5+2)w (5+2) w Daily Daily
Rociletinib 10 mg/kg - Daily Daily
Erlotinib + tepotinib 20/100 mg/kg (5+2)w - Daily Daily
Gefitinib + tepotinib 150/100 mg/kg (5+2)w 5+2)w -

Afatinib + tepotinib 5/150 mg/kg (5+2) w (5+2) w 5+2)w Daily Daily
Rociletinib + tepotinib 10/150 mg/kg - Daily Daily

(5+2) w, treated for 5 days, untreated for 2 days of each week. 3x1 w, three weekly doses.

nevertheless exhibit some activity against
EGFR T790M [6]. Third-generation EGFR TKls
such as rociletinib (CO-1686) and osimertinib
bind to EFGR T790M with high affinity and have
demonstrated good efficacy in patients with
T790M-mediated resistance to first-generation
EGFR TKils [6].

In about 20% of cases, NSCLC resistance to
first-generation EGFR TKiIs is associated with
aberrant c-Met activity [7]. c-Met is a receptor
tyrosine kinase [8] that is normally activated by
dimerization and transphosphorylation induced
by its only ligand, hepatocyte growth factor
(HGF). Normal c-Met activity is critical for
embryogenesis, and in the adult plays a role in
liver regeneration and in wound healing [9].
Aberrant c-Met activity in NSCLC can arise
through mutation or amplification of the MET
gene, through increased c-Met and/or HGF
expression induced by other mechanisms [10],
and is associated with poor prognosis [11-14].
Such aberrant c-Met activity mediates acquired
resistance to EGFR TKIls by activating signaling
pathways downstream from EGFR, most impor-
tantly PIBK/mTOR, rendering activation by
EGFR redundant for tumor growth. The sensitiv-
ity to EGFR inhibition of cancer cells that are
resistant to EGFR TKiIs, including lung cancer
models resistant to gefitinib due to aberrant
c-Met activity, can be restored by inhibiting
c-Met signaling [15, 16].

Drugs with c-Met inhibitory activity include HGF-
neutralizing antibodies (e.g., rilotumumab), HGF
antagonists (e.g., onartuzumab), bivalent c-Met
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antibodies (e.g., emibetuxumab), and c-Met
TKIs (e.g., non-selective: cabozantinib, glesat-
inib; selective: tepotinib, capmatinib). c-Met
TKls can inhibit both HGF-dependent and HGF-
independent c-Met signaling [17].

Tepotinib (MSC2156119)J) is a potent, highly
selective c-Met TKI with >1,000-fold selectivity
for c-Met over 236 of 241 kinases tested, and
>50-fold selectivity over the other five [18]. This
selectivity enables dosing at a level that is not
expected to affect other tyrosine kinase recep-
tors, reducing the risk of off-target toxicities.
Tepotinib monotherapy has already been shown
to effectively inhibit tumor growth in c-Met-
overexpressing liver cancer models, in which
c-Met is an oncogenic driver [19]. The proper-
ties of tepotinib provide a rationale for its use in
combination with EGFR inhibitors to reverse the
emergence of resistance mediated by aberrant
c-Met activity.

To investigate the potential for tepotinib to over-
come resistance to EGFR inhibitors, we as-
sessed the effects of tepotinib and various
EGFR inhibitors, alone and in combination, in
NSCLC xenograft models with discrete aberra-
tions of c-Met and/or EGFR.

Materials and methods

Xenograft models

Two xenograft models derived from patient car-
cinoma explants were studied: LU342, which

expresses EGFR del19 and low levels of c-Met;
and LUO858, which expresses EGFR L858R
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Cell lines were maintained in
growth medium at 37°C, 5%
CO, (PC-9: RPMI1640 medi-
um with 10% FBS; DFCIO8:
RPMI1640 medium with 10%
FBS; HCC-827-GR-T790M:
RPMI1640 medium with 10%
FBS). To generate xenografts,
cultured cells were suspend-
ed in 100 uL PBS or PBS/
Matrigel (BD Biosciences,
San Jose, CA, USA) and
injected subcutaneously into
the right flanks of immunode-

ficient mice (PC-9: 5x10°
cells/animal; DFCIO8: 107
cells/30% Matrigel/animal;

HCC827-GR-T790M; 2.5x10°
cells/15% Matrigel/animal).

Treatment and
administration

Tepotinib 100 mg/kg, afa-

tinib 5 mg/mg, gefitinib 150
mg/kg, and rociletinib
(CO-1686) 100 mg/kg were
preparedin 20% Solutol/80%
100 mM sodium acetate

Mean body weight change + SEM (mm?) w
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Figure 1. Effects of therapy on tumor growth (A) and body weight (B) in mice
bearing patient-derived human lung carcinoma explant LU342 tumors (EGFR

dell19, c-Met"").

and high levels of c-Met. Patient-derived ex-
plants were maintained subcutaneously in
nude mice and harvested for inoculation into
the right flank of recipients by excising 3 mm?3
(LUO858) or 2 mm?® (LU342) sections from well-
developed regions of the tumor.

Three xenograft models derived from cell lines
were used: PC-9 (provided by Dr Roman Tho-
mas, Max Planck Institute, Cologne, Germany),
which expresses EGFR del19 and low levels of
c-Met; DFCIO8 (patient-derived cell line), which
expresses EGFR dell9 and has amplification of
the MET locus; and HCC827-GR-T790M (pro-
vided by Dr Pasi Janne, Dana-Farber Cancer
Center, Boston, MA, USA), which expresses en-
dogenous EGFR dell9, exogenous EGFR
T790M, and has amplification of the MET locus.
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buffer pH 5.5. Erlotinib 20
mg/kg was prepared in 0.5%
hydroxypropylmethyl  cellu-
lose/0.25% Tween 20. So-
lutions were administered by
oral gavage at the indicated
doses. Cetuximab 50 mg/kg
was prepared in 0.9% sterile
saline. Pemetrexed 200 mg/kg was freshly pre-
pared in 0.9% sterile saline. Cisplatin 5 mg/kg
was supplied as a ready-to-use injectable solu-
tion. Solutions were administered once-weekly
by intraperitoneal (IP) injection.

T T
70 80

Mice were randomly assigned to treatment
groups of 8-10 when tumors were 100-250
mm3. Dosing schedules are summarized in
Table 1.

Endpoints

Tumor length (L) and width (W) were measured
at regular intervals using calipers. Tumor vol-
ume was calculated as L x W2/2. The percent-
age treatment/control (T/C) value was used to
quantify the effect of treatment on tumors, cal-
culated as follows: for treated tumors that grew,
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Analysis plan

The mean tumor volume and
the standard error of the mean
(SEM) were determined for
each group at each time point.
Statistical analysis of differ-
ence in tumor volume among
the groups and the analysis of
potential drug synergy were
conducted on the data ob-
tained when tumors in control
mice reached the maximum
permitted volume. The statisti-
cal significance of differences
between groups at the end of
treatment was determined by
one-way analysis of variance
(ANOVA) (Kruskal-Wallis, Du-
nn's post hoc test). P<0.05
was considered to be statisti-
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cally significant. All data were
analyzed using SPSS 16.0.

Pairs of groups were compared
using an independent-samples
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Figure 2. Effects of therapy on tumor growth (A) and body weight (B) in mice
bearing human lung carcinoma PC-9 xenografts (EGFR dell19, c-Met"").

T/C = 100 % (end VOl(reatment - start Vo'treatment)/

(end vol . - start vol ), and for treated
tumors that regressed, T/C = 100 x (end
VOItreatment - start VOlireatment)/Star‘t VOltreatmem' End
volumes for mice in all groups were measured
when tumors in control mice reached the maxi-
mum permitted volume. Tumor progression
was defined as >73% increase in tumor volume
and tumor regression as >63% decrease in
tumor volume during the period of treatment.
Tumors <20 mm? or impalpable were defined
as being in complete remission. Tumor growth
delay was measured as the difference between
treatment and control groups in time required
to reach a mean tumor volume of 600 mm3.
Tumor-free survival was defined as tumors
remaining <20 mm? for the period of observa-
tion following withdrawal of treatment.

Body weight was recorded twice weekly. The
mean body weight change (%) for each group
was determined relative to the mean body
weight of the group at Day O.
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t-test. For comparisons among
three or more groups, a one-
way ANOVA was performed fol-
lowed by multiple comparison
procedures. The potential syn-
ergistic effect between treat-
ments was analyzed using two-
way ANOVA. P<0.05 was considered to be
statistically significant. All data were analyzed
using SPSS 16.0.

The statistical significance of treatment on
tumor volume at Day 15 was determined using
repeated measures two-way ANOVA followed by
Bonferroni multiple comparisons. P<0.05 was
considered to be statistically significant.

Results

Tumor models with activating EGFR mutations
and low c-Met expression

The first model of a tumor with activating EGFR
mutation and low c-Met expression tested was
patient-derived LU432. Treatment started
when tumors reached a volume of 150 mm?
(Day 1). Tumors in vehicle-treated mice reached
a mean volume of 1,124 mm?3 by Day 21 (Figure
1). Tumors in mice treated with tepotinib as a
single agent grew less quickly, with a T/C value
of 75% on Day 21 (P>0.05). Afatinib, gefitinib,
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observed in any treatment
group, suggesting no signifi-
cant toxicity.

PC-9 xenografts were also
tested. Mice with PC-9-derived
tumors commenced treatment
when the mean tumor volume
was 214 mmé2. Tumors in vehi-
cle-treated mice achieved a
mean volume of 1,265 mm?3
over 28 d (Figure 2). Tepotinib
as a single agent had no antitu-
mor effect. Afatinib 5 mg/kg
induced complete tumor re-

Time (days)

Treatment period

20

gression (P<0.0001), although
there were signs of tumor
growth after Day 56 when the
dose was reduced to 1 mg/kg.
Further tumor growth occurred
after Day 70, when afatinib
treatment was withdrawn. Te-

potinib in combination with
afatinib caused complete
tumor regression with no

regrowth during the period of
observation. Consistent mean
body weight gain in all groups
and a lack of gross clinical
abnormalities suggested that

Mean body weight change + SEM (mm?) ©

Time (days)

Figure 3. Effects of therapy on tumor growth (A) and body weight (B) in
mice bearing patient-derived human lung carcinoma explant LU858 tumors

(EGFR L858R, c-Met"e").

and cetuximab as single agents or in combina-
tion with tepotinib all caused profound shrink-
age of LU342 tumors, with T/C values of -96%
10 -100% (P<0.001) on Day 21. Tumors in mice
that received these treatments did not regrow
between withdrawal of treatment on Day 21
and the end of the study on Day 80.

Erlotinib as a single agent or in combination
with tepotinib caused significant tumor regres-
sion, with T/C values of -91% (P<0.001) and
-95% (P<0.001), respectively. Tumor regrowth
occurred in both groups, but tumors took 15 d
longer to reach 600 mm?® in mice dosed with
both agents compared to those treated with
erlotinib alone.

Mean body weight gain was consistent in all
groups and no gross clinical abnormalities were
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significant toxicity did not
occur.

Tumor models with
activating EGFR mutations
and high HGF/c-Met
expression

First, the patient-derived LU858 model, which
carries an activating EGFR mutation and
expresses high levels of HGF and c-Met, was
tested. The mean LU858 tumor volume in vehi-
cle-treated mice increased from 154 mm? to
1,030 mm? over 10 d of treatment (Figure 3).
Dosing with tepotinib caused tumor stasis
throughout the treatment period, but growth
commenced after withdrawal of treatment.
Gefitinib and afatinib as single agents had no
effect on tumor growth, although gefitinib or
afatinib in combination with tepotinib induced
complete tumor regression over the treatment
period. Tumors in mice receiving combination
therapy started to grow when treatment was
withdrawn; regrowth was delayed by approxi-
mately 10 d compared to that of tumors in mice
dosed with tepotinib alone.

Am J Cancer Res 2017;7(4):962-972
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the EGFR inhibitors erlotinib,
afatinib, and rociletinib had no
significant effect (P>0.05) on
tumor growth. Treatment with
tepotinib combined with any of
the EGFR inhibitors showed no
additional effect beyond that
seen with tepotinib alone,
although the profound tumor
shrinkage caused by tepotinib
precluded detection of any addi-
tional antitumor effects. No
tumor regrowth was detected
during the 80-day observation
period in any of the groups treat-
ed with combination therapy
except for the tepotinib/
erlotinib combination group, in
which five of 10 tumors relapsed
approximately 30 d following
withdrawal of treatment.

70 80

No treatment-related effects on

mean body weight were seen in
any treatment group.

Model of EGFR TKl-resistant
tumors with high HGF/c-Met
expression

Body weight change (%) mean + SEM w
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Figure 4. Effects of therapy on tumor growth (A) and body weight (B) in
mice bearing DFCIO81 xenografts (EGFR del19, c-Met"e").

Groups of mice receiving cisplatin/pemetrexed
or gefitinib showed a loss in mean body weight
during the dosing period, indicating that cispla-
tin/pemetrexed and gefitinib had toxicity in this
study. Loss of body weight was not increased
with the addition of tepotinib. Due to the
observed toxicity of cisplatin/pemetrexed, the
efficacy of tepotinib in combination with cispla-
tin/pemetrexed was not assessed.

Then, DFCIO81 cells, which express an activat-
ing EGFR mutation and have amplification of
the MET locus, were analyzed. Treatment of
mice implanted with DFCIO81 cells was started
when the mean tumor volume was 109 mm3.
Tumors in mice dosed with vehicle grew to a
mean volume of 1,390 mm? in 18 d (Figure 4).
Tepotinib treatment caused complete tumor
regression in 10/10 treated mice, with a T/C of
-97% (P<0.0001). Conversely, treatment with
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T 1
70 80 HCC827-GR-T790M cells ex-

press endogenous EGFR dell9,
exogenous EGFR T790M, and
have amplification of the MET
locus. The mean volume of
HCC827-GR-T790M tumors in
vehicle-treated mice increased from 112 mm?
to 633 mm?® over 14 d of dosing (Figure 5).
Tepotinib as a single agent slowed tumor
growth, with a T/C of 45% (P = 0.01). The EGFR
inhibitors erlotinib and afatinib showed no sig-
nificant antitumor activity, while the third-gen-
eration EGFR inhibitor rociletinib was the most
active single agent, slowing tumor growth with
a T/C value of 18% (P<0.0001). Tumor growth
was reduced further when tepotinib was com-
bined with erlotinib (T/C = 22%, P = NS) or afa-
tinib (T/C = 12%, P<0.01). The combination of
tepotinib with rociletinib was the most effec-
tive, causing complete tumor regression over
the treatment period of 21 d (P<0.0001), with
no regrowth during the observation period fol-
lowing withdrawal of treatment.

Single-agent therapies had no effect on body
weight. Combination therapies caused initial
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being resistant to EGFR inhi-
bition. This included a model
expressing EGFR T790M and
aberrant c-Met, which is
resistant to first- and second-
generation EGFR TKls and
the growth of which is com-
pletely inhibited only by tepo-
tinib combined with a third-
generation EGFR TKI.

The data also suggest that
when EGFR signaling is par-
tially inhibited, low-level c-
Met activation can be critical
tothe survival of tumors, com-

Time (days)

Treatment period

I pensating for the loss of
EGFR signaling in EGFR-
dependent tumors. In con-
trast, tumors expressing low
levels of c-Met were, as
expected, insensitive to sin-
gle-agent tepotinib treat-
ment, while therapeutic ben-
efit could be increased by

combination with EGFR TKis.
In several instances, EGFR
TKls caused effective tumor
shrinkage, but tumors regrew
when treatment was stopped.
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Figure 5. Effects of therapy on tumor growth (A) and body weight (B) in mice
bearing HCC827-GR-T790M xenografts (EGFR'°, Transgenic EGFRT™M, ¢c-

Met"en).

reductions in mean body weight of less than
10%, followed by return to baseline within 10 d
of treatment start. A summary of the treatment
effects in each model is provided in Table 2.

Discussion

We tested whether tepotinib, a potent and high-
ly selective c-Met inhibitor, could inhibit the
growth of NSCLC xenograft models with activat-
ing EGFR mutations with or without aberrant
c-Met activation, either as a single agent or in
combination with different types of EGFR TKI.
Our data demonstrate that tumors expressing
low levels of c-Met were insensitive to tepotinib,
whereas models with aberrant c-Met showed
varying degrees of sensitivity to c-Met despite
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T 1 In some instances, tumor
30 35 regrowth was delayed or pre-
vented when tepotinib was
combined with an EGFR TKI.
This suggests a potential
benefit in continuing c-Met
inhibitor therapy if EGFR TKI
therapy is withdrawn due to
toxicity or perceived lack of benefit. Combination
therapy may also be expected to delay the
emergence of c-Met-mediated resistance to
EGFR TKI.

Tumors with aberrant c-Met exhibited different
degrees of sensitivity to single-agent tepotinib,
ranging from entirely insensitive to fully sensi-
tive (complete tumor regression). All three mod-
els tested were, as expected, resistant to EGFR
TKI monotherapy, but were fully sensitive to
treatment with an EGFR TKI in combination
with tepotinib. This is consistent with aberrant
c-Met activity being sufficient to induce resis-
tance to EGFR TKI. Insensitivity to tepotinib and
EGFR TKI monotherapies, but sensitivity to
combined tepotinib/EGFR TKI therapy in one

Am J Cancer Res 2017;7(4):962-972
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Table 2. Summary of models and the effects of therapies on tumor growth

First-generation EGFR TKI

resistance type

EGFR TKl-sensitive

c-Met-mediated EGFR TKl-resistant

c-Met- and T790M- mediated
EGFR TKl-resistant

Xenograft model LU342 PC-9 DFCIO81 HCC827-GR-T790M
Model type Explant Cell line Explant Cell line Cell line
EGFR status Del19 Del19 L858R mutation Del19 Del19+T790M transgene
c-Met status Low Low High High
Experimental period Treatment  Observation Treatment Observation Treatment Observation Treatment Observation Treatment Observation
Duration from first dose (d) 22 78 70 128 12 46 18-21 80 32 60
Single-agent treatment
Tepotinib No effect NT No effect NT Stasis Regrowth Complete No regrowth No effect NT
regression
Cetuximab Complete No regrowth NT NT NT NT NT NT NT NT
regression
Erlotinib Complete Regrowth NT NT NT NT No effect NT No effect NT
regression
Gefitinib Complete No regrowth NT NT No effect NT NT NT NT NT
regression
Afatinib Complete No regrowth Complete regression  Regrowth No effect NT No effect NT No effect NT
regression
Rociletinib NT NT NT NT NT NT No effect NT Slowed growth NT
Combination treatment
Erlotinib + tepotinib Complete Delayed regrowth® NT NT NT NT Complete No regrowth Slowed growth NT
regression regression
Gefitinib + tepotinib Complete NT NT NT Complete regression Delayed regrowth® NT NT NT NT
regression
Afatinib + tepotinib Complete No regrowth Complete regression No regrowth Complete regression Delayed regrowth® Complete No regrowth Slowed growth NT
regression regression
Rociletinib + tepotinib NT NT NT NT NT NT Complete No regrowth Complete regression  No regrowth
regression

d, days; NT, not tested. *Compared to EGFR inhibitor monotherapy. "Compared to tepotinib monotherapy.
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model, implies redundant oncogenic signaling
by EGFR and c-Met, such that signaling by
either receptor is sufficient to maintain tumors
and both must be inhibited to prevent tumor
growth. Conversely, sensitivity to tepotinib mo-
notherapy indicates dependence on c-Met sig-
naling for tumor growth and survival, and that
this cannot be maintained by EGFR signaling
alone. This supports the conclusion that as
initially sensitive tumors become resistant to
inhibition of EGFR signaling, they become
increasingly dependent on c-Met activity.
Although this implies that EGFR TKI-resistant
tumors with aberrant c-Met activity might be
expected to respond to c-Met inhibitor mono-
therapy, unchecked EGFR signaling could pro-
vide a sustained growth signal. Effective treat-
ment of EGFR TKl-resistant NSCLC due to
aberrant c-Met expression is therefore antici-
pated to require therapy with an EGFR TKI in
combination with a c-Met inhibitor to provide
simultaneous inhibition of both pathways.

One xenograft model expressed a transgenic
EGFR T790M mutant form in addition to an
endogenous activating EGFR dell9 mutant
form and high levels of c-Met. Signaling by
either EGFR T790M or c-Met therefore had the
potential to confer resistance to first-genera-
tion EGFR TKI inhibitors only effective against
the EGFR dell9 form. This ‘double resistant’
model was fully sensitive only to tepotinib in
combination with the third-generation EGFR TKI
inhibitor rociletinib, which is effective against
EGFR dell9 and EGFR T790M mutant forms
[6]. This suggests that this combination therapy
approach might be necessary in clinical prac-
tice to optimize benefit for patients with ‘double
resistant’ tumors.

Our findings support the results of previous pre-
clinical research using NSCLC models showing
that c-Met inhibitors can effectively overcome
resistance to EGFR TKI treatment [20-27].
These studies also highlighted differences
between agents that have c-Met inhibitory
activity. For example, the growth of a modified
PC-9 cell line engineered to express HGF could
be inhibited by a combination of erlotinib and
the c-Met monoclonal antibody onartuzumab
[26]. However, it is unclear whether this anti-
body would be active in tumors that highly over-
express c-Met, resulting in HGF-independent
activation of the c-Met pathway. In another
example, the relatively non-specific c-Met inhib-
itor crizotinib was shown to be able to overcome
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the resistance of NSCLC xenografts to EGFR
TKI when combined with an EGFR TKI, but trig-
gered a number of adverse events. Strong effi-
cacy in the absence of toxicity in our study high-
lights the potential benefit of selective agents,
which can help to avoid toxicity when combina-
tion therapies are considered [25].

It is hypothesized that c-Met inhibitors restore
tumor sensitivity to EGFR TKIs by preventing
the activation of redundant bypass signaling. It
has been consistently shown that the phos-
phorylation of ERK and AKT signaling molecules
in EGFR TKIl-resistant NSCLC cell lines can be
effectively inhibited by a combination of c-Met
and EGFR TKlIs, but not by either agent alone
[20, 23]. Activated ERK and AKT are strongly
implicated in oncogenesis [28, 29]. These ob-
servations provide a mechanistic rationale for
treating EGFR TKIl-resistant NSCLC with a com-
bination of EGFR TKI and c-Met inhibitors.

Interestingly, HGF can induce the development
of EGFR TKI-resistant clones in preclinical mod-
els, and c-Met inhibitors can delay this process
[23, 24]. This provides a rationale for consider-
ing treating patients with tumors with activating
EGFR mutations with an EGFR TKI in combina-
tion with a c-Met inhibitor to delay the emer-
gence of resistance.

Our preclinical data indicate that clinical stud-
ies of tepotinib with EGFR TKls in NSCLC are
warranted. An ongoing clinical trial of tepotinib
in NSCLC is examining its ability to overcome
resistance to EGFR TKIls in both c-Met-positive,
T790M-negative and c-Met-positive, T790M-
positive NSCLC (NCT01982955) [30]. The
phase Ib part confirmed that the recommended
dose of tepotinib for use in combination with
gefitinib 250 mg/d g3w is 500 mg/d and that
the combination is well tolerated and has anti-
tumor activity. The phase Il part of the study is
ongoing and will randomize approximately 156
patients with c-Met-positive, T790M-negative
tumors who have failed first-line EGFR TKI ther-
apy to tepotinib 500 mg/d combined with gefi-
tinib or platinim/pemetrexed, while also exam-
ining the role of the combination in a cohort of
patients with c-Met-positive, T790M-positive
NSCLC. This trial will determine whether the
promise of combining the c-Met inhibitor with
EGFR inhibitors shown in preclinical models
translates into clinical benefit for patients with
NSCLC. The efficacy and safety of tepotinib
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500 mg/d as monotherapy are also being
assessed in an ongoing phase Il trial in patients
with advanced lung adenocarcinoma harboring
MET exon 14-skipping mutations and wild-type
EGFR (NCT02864992) [31]. In contrast to wild-
type c-Met, which has a role in acquired resis-
tance to EGFR TKI, c-Met®'** produced by MET
with exon 14-skipping mutations is a primary
oncogenic driver in lung adenocarcinoma.
Tumor biomarkers will be used to select
patients for these phase Il trials of tepotinib to
avoid the inclusion of patients with tumors
unlikely to respond to c-Met inhibition.

Our preclinical studies provide new evidence
that the selective c-Met inhibitor tepotinib in
combination with an EGFR TKI is effective in
NSCLC xenografts harboring c-Met abnormali-
ties that are resistant to EGFR TKI treatment.
Efficacy is observed whether or not the NSCLC
xenografts harbor the EGFR T790M mutation
and whether tepotinib is combined with first/
second-generation or third-generation EGFR
TKis.
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