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Abstract

MET exon 14 alterations are oncogenic drivers of non-small cell lung cancers (NSCLCs).!
These alterations are associated with increased MET activity and preclinical sensitivity to MET
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inhibition.2 Crizotinib is a multikinase inhibitor with potent activity against MET.3 The antitumor
activity and safety of crizotinib were assessed in 69 patients with advanced NSCLCs harboring
MET exon 14 alterations in an expansion cohort of an open-label phase 1 study of crizotinib
(NCT00585195). The confirmed objective response rate was 32% (95% confidence interval [CI],
21-45) among 65 response-evaluable patients. Objective responses were observed independent of
the molecular heterogeneity that characterizes these cancers and did not vary by MET exon 14
alteration splice site region and mutation type, concurrent increased MET copy number, or the
detection of a MET exon 14 alteration in ctDNA. The median duration of response was 9.1 months
(95% Cl, 6.4-12.7). The median progression-free survival was 7.3 months (95% ClI, 5.4-9.1).
MET exon 14 alteration defines a molecular subgroup of NSCLCs for which MET inhibition with
crizotinib is active. These results address an unmet need for targeted therapy in patients with MET
exon 14-altered lung cancers and adds to an expanding list of genomically-driven therapies for
oncogenic subsets of NSCLC.

Introduction

MET exon 14 alterations are identified in 3 to 4% of non-small cell lung cancers
(NSCLCs)*% and less frequently in other cancers.” These drivers are notable in that an
extremely diverse set of mutations (point mutations, indels, or large deletions) can result
in a convergent biology that is reliant on increased MET activity.8 Base substitutions and
indels of varying lengths disrupt spatially distinct splicing sites that flank MET exon 14 and
can individually lead to the exclusion of MET exon 14 at the RNA level.”® MET exon 14
encodes a juxtamembrane region of the MET receptor that contains the CBL E3 ubiquitin
ligase binding site, Y1003.10 Large deletions encompassing MET exon 14 and mutations
involving Y1003 similarly interfere with CBL binding.1! In the absence of Y1003, CBL

is unable to regulate ubiquitin-mediated degradation of the MET receptor.12 This leads

to decreased turnover of MET and increased MET signaling that drives oncogenesis,
recognizing that additional mechanisms contributing to altered MET kinase activity cannot
be excluded.

Crizotinib is a multi-tyrosine kinase inhibitor that is approved for the treatment of ALK-
or ROS1-rearranged advanced NSCLCs. Apart from its activity against ALK and ROS1,

it has potent activity against MET and low nanomolar potency in cell lines that harbor

MET exon 14 alterations.313 In 2015, we reported the first cases of response to crizotinib
in patients with MET exon 14-altered lung cancers in a small retrospective series.14 This
established early proof of principle of the activity of a MET inhibitor in these cancers and
was followed by additional reports.47:13.15-20 |n this paper, we evaluated the antitumor
activity of crizotinib in MET exon 14-altered advanced NSCLCs in an expansion cohort of
the PROFILE 1001 trial. In contrast to prior reports, this was the first prospective study to

characterize the activity of a MET inhibitor in a dedicated cohort of patients with MET exon

14-altered NSCLCs.
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Patient Characteristics

From September 11, 2014 through January 26, 2018, 69 patients with MET exon 14-altered
NSCLCs were enrolled and treated with crizotinib (Table 1, Extended Data Fig. 1). The
median age was 72 years. The majority (61%) were former smokers. Most patients (84%)
had adenocarcinoma; 9% had sarcomatoid carcinoma. The majority of patients (62%) had
received =1 previous lines of treatment for advanced disease. MET exon 14 alterations were
identified by local testing, primarily using DNA- or RNA-based next-generation sequencing
(NGS) in 96% of patients (Table 1, Supplementary Table 1). The median duration of
treatment was 7.4 months (95% confidence interval [C1], 5.5-9.1); 20 patients (29%)
continued to receive crizotinib after the data cutoff date.

Anti-tumor Activity

Sixty-five patients were tumor response-evaluable. The objective response rate (ORR) was
32% (95% CI, 21-45). Among the 65 patients, 3 patients (5%) had a confirmed complete
response, 18 patients (28%) had a confirmed partial response, 29 patients (45%) had stable
disease, and 4 (6%) had disease progression as their best overall response. Best overall
response could not be determined for 11 patients (17%). These included 11 patients whose
target lesions could not be measured at each follow-up timepoint or who did not undergo
>1 post-baseline disease assessment secondary to toxicity, withdrawal of consent, or death
(Supplementary Table 2). Objective response by age, prior line of therapy, smoking history,
and histology is described in Supplementary Table 3. A decrease in target lesion size was
observed in most patients (Fig. 1). The median time to tumor response was 7.6 weeks
(range, 3.7 to 16.3), corresponding approximately to the first protocol-mandated tumor
assessment. The median duration of response was 9.1 months (95% Cl, 6.4-12.7). Of 21
patients with an objective response, 12 (57%) had a duration of response of =6 months.

A swimmer plot of the duration of crizotinib therapy is shown in Fig. 2. The median
progression-free survival (PFS) was 7.3 months (95% Cl, 5.4-9.1) (Fig. 3). The probability
of being event free at 6 months was 54% (95% Cl, 39.2-66.9). The median overall survival
(OS) was 20.5 months (95% ClI, 14.3-21.8); OS data were not mature, with 24 patients
(35%) having died and 28 (41%) still in follow-up. The probability of survival at 6 and

12 months was 87% (95% Cl, 74.7-93.1) and 70% (95% CI, 54.7-81.1), respectively. The
estimated median duration of follow-up for OS was 11.5 months (95% Cl, 7.9-16.7).

Biomarker Analysis

MET exon 14 alterations were genomically diverse by local testing (Supplementary Table
4A). In terms of splice site, these alterations most commonly involved the splice donor

site (57%), followed by the splice acceptor site (25%). The most frequent mutation type
(regardless of splice site) was base substitution (51%) followed by the occurrence of an
indel (31%); a whole exon deletion occurred in 1 (2%) patient. The genomic sequence

of the MET exon 14 alteration (region/type) was unknown in 11 (17%) patients (included

a MET rearrangement resulting in MET exon 14 exclusion; Supplementary Table 4A).
Objective responses to crizotinib were observed independent of the MET exon 14 alteration
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splice site (ORR 12/37 [32%)] for splice donor site and 5/16 [31%] for splice acceptor

site) or mutation type (ORR 12/33 [36%] for base substitution and 5/20 [25%] for indel).
The overall association of tumor response with MET exon 14 alteration (splice site region/
mutation type, including patients with unknown MET exon 14 alteration status) was not
significant (P=0.65, Supplementary Table 4A; Fig. 1). Similar results were observed with
central testing (P=0.53, Supplementary Table 4B, Extended Data Fig. 2). Durable disease
control was observed across different MET exon 14 alterations (Fig. 2).

Concurrent increased MET copy number was observed via local testing in 2 of 54 (4%)
tumors in which testing was performed (Supplementary Table 5). While local testing
reported these 2 cases as MET-amplified, the FISH-positive case (MET] CEP/ ratio 3.6) did
not have high-level amplification (MET/CEP7 ratio of >4 to 5),21 and the fold change in the
NGS-positive case was low (2.3-fold change). While the true impact of these concurrent
copy number changes remains unclear, both patients had durable disease control that
exceeded 6 months (Fig. 2). Central testing of analyzable tumor tissue revealed an increase
in MET copy number in 2 of 40 (5%) patients (Supplementary Table 5).

The most common (=20%) concurrent non- MET genomic alterations in tumor by central
testing (Extended Data Fig. 3) involved 7P53(38%), MDM?Z2 (20%), and CDKNZ2A
(20%). ALK or ROS1 rearrangements were not observed by initial local molecular testing.
However, central NGS testing showed that 1 patient was MET exon 14 alteration-negative
and ROSI-rearranged (Fig. 1; Fig. 2).

Among 37 patients with MET exon 14-altered tumors and analyzable plasma samples, 18
(49%) had a MET exon 14 alteration detected in circulating tumor DNA (ctDNA-positive).
Mean allele frequencies ranged from 0.23% to 54%. There was no statistically significant
difference in ORR between ctDNA-positive versus ctDNA-negative cases (ORR 19% versus
24%; P=1.00). The duration of treatment was shorter in ctDNA-positive versus ctDNA-
negative cases with a median of 3.6 months (95% CI, 1.2-7.3) versus 7.8 months (95%

Cl, 5.5-20.9; HR=2.27, 95% Cl, 0.94-5.48; P=0.06), respectively. PFS was significantly
shorter in ctDNA-positive versus ctDNA-negative cases with a median of 3.7 months (95%
Cl, 1.6-7.2) versus 8.1 months (95% CI, 7.3-not estimable; HR=3.85, 95% Cl, 1.27-11.66;
P=0.01), respectively (Extended Data Fig. 4). The most common concurrent alterations in
CtDNA (=10%; Extended Data Fig. 5) involved 7P53(28%), and JAKZ (11%), recognizing
that these alterations can occasionally be attributed to clonal hematopoiesis.2?

The overall safety profile of crizotinib in all 69 patients was similar to that reported
previously for patients with ALK- and ROSI-rearranged NSCLCs.23-25 Treatment-related
adverse events (TRAES) seen in 210% of patients are listed in Supplementary Table 6. The
most common TRAEs were edema (51%), vision disorder (45%), nausea (41%), diarrhea
(39%), and vomiting (29%). Most TRAEs were grade 1/2. The most common (=3%) grade
3 TRAESs were elevated transaminases (4%), and dyspnea (4%). There were three grade 4
TRAES: hypophosphatemia, lymphopenia, and pulmonary embolism. One patient had grade
5 treatment-related interstitial lung disease (Supplementary Table 2). TRAEs associated

Nat Med. Author manuscript; available in PMC 2021 October 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Drilon et al. Page 5
with a dose reduction or permanent treatment discontinuation occurred in 38% and 7% of
patients, respectively.

Discussion

In this study, we showed that crizotinib is active in patients with MET exon 14-altered
NSCLCs. This underscores the importance of testing for MET exon 14 alterations in the
clinic. NGS using DNA-based hybrid capture is an ideal assay to use as it can detect a wide
variety of mutations that result in MET exon 14 skipping or a comparable biology. It is
important to note, however, that tumor RNA sequencing can detect MET exon 14 alterations
in cancers where these were missed by DNA-based sequencing.28 Beyond tumor-based
testing, plasma-derived ctDNA assays can also be used to detect these alterations, as was
demonstrated in this paper.

PROFILE 1001 was the first prospective trial to demonstrate that MET inhibition is

active in MET exon 14-altered NSCLCs.2” In this seminal data set, crizotinib achieved

an ORR of 32% (95% ClI, 21-45), a median duration of response of 9.1 months, and a
median PFS of 7.3 months. These outcomes clearly exceed those observed with second-line
chemotherapy (ORR 7-23%, median PFS 2.4-4.5 months)28.2% and are comparable to that
of first-line platinum doublet-chemotherapy (ORR 31-35%, median time to progression
4.8-6.2 months).30:31 While these do not surpass the outcomes observed with select first-
line chemoimmunotherapy combinations in unselected NSCLCs,32 MET inhibition with
crizotinib remains an important treatment option for MET exon 14-altered NSCLCs, as is
currently supported by National Comprehensive Cancer Center Guidelines.33

While robust, the ORR of crizotinib in MET exon 14-altered NSCLCs was lower
compared to the ORRs of ~60-80% are achieved with targeted therapy for other NSCLC
drivers.343% As MET exon 14-altered NSCLCs are heterogeneous, we posited that distinct
subpopulations may be less likely to respond to crizotinib, contributing to a lower response
rate. An exploratory analysis of this series showed, however, that this was not the case.
First, mutation type and splice site region did not affect outcomes and MET copy number
was not a major differentiating factor (recognizing that few tumors had concurrent MET
amplification, and none had high-level MET amplification). Second, a strong association
between concurrent genomic alterations and outcomes was not found, despite preclinical
studies suggesting that select co-occurring alterations can confer resistance.3:36 Finally,
ctDNA status was not significantly associated with ORR, acknowledging that the median
PFS was significantly shorter in ctDNA-positive versus negative cases. The latter should be
interpreted with caution as the sample size was small and few events were observed. Other
factors that potentially affect crizotinib outcomes should continue to be explored. It was
recently shown, for example, that no responses were observed with crizotinib in MET exon
14-altered NSCLCs without MET protein expression.3’

Ultimately, beyond these analyses, the type of MET inhibitor used to treat MET exon
14-altered cancers may affect clinical outcomes. While crizotinib, a type la inhibitor, was
the first MET TKI to be explored in MET exon 14-altered NSCLCs, preliminary reports
of prospective trials of type Ib TKIs such as capmatinib,38 tepotinib,3° and savolitinib*°
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have subsequently emerged. These agents are more selective compared to crizotinib and
are potentially more potent in preclinical models. The ORRs ranged from 40-55% in the
post-platinum doublet or all-comers setting (for all 3 drugs) and ranged from 44-68% in
treatment-naive patients (for tepotinib and capmatinib). Additional data and longer follow
up will determine if these agents are markedly different in activity compared to crizotinib.
Furthermore, a careful analysis of relative toxicity will be important given that increased
anti-MET activity could result in higher rates of on-target adverse events (e.g. peripheral
edema) in patients.

In summary, crizotinib is active in patients with advanced MET exon 14-altered NSCLC.
The results of PROFILE 1001 established a clinical paradigm for the treatment of MET exon
14-altered lung cancers with MET-directed targeted therapy, paving the way for additional
research to move forward in this space with the goal of regulatory approval of one or more
MET inhibitors for this genomic indication.

Eligible patients had histologically confirmed NSCLC that harbored a MET exon 14-
alteration (local molecular testing; Supplementary Table 1). Increased MET copy number
was determined by assay-defined thresholds for both local and central molecular testing
(FoundationOne CDx).41:42

Other eligibility criteria included an age of =18 years (=20 years for Japanese patients),

an Eastern Cooperative Oncology Group performance status*3 of 0 to 1 (2 was allowed
with sponsor approval), adequate organ function, and measurable disease (non-measurable
disease was allowed with sponsor approval) per Response Evaluation Criteria in Solid
Tumors (RECIST), version 1.0.44 For a full list of inclusion/exclusion criteria, see
Supplementary Information.

The protocol (see Supplementary Information) was approved by the institutional review
board or independent ethics committee at each site and complied with the International
Ethical Guidelines for Biomedical Research Involving Human Subjects, Good Clinical
Practice guidelines, the Declaration of Helsinki, and local laws. All patients provided written
informed consent.

Study Design and Treatment

PROFILE 1001 is an ongoing open-label phase 1 study with a dose-escalation phase
followed by a Recommended Phase 2 Dose (RP2D) expansion phase.*® Details on dose
escalation and results from the expansion phase in ALK-rearranged and ROSZ-rearranged
NSCLCs have been published.46:47:48 The study protocol was amended (amendment no.
21, April 7, 2015) to allow the retrospective and prospective enrollment of patients with
MET exon 14-altered advanced NSCLCs in a separate expansion cohort, including sample
collection for circulating nucleic acid analysis and documenting survival information every
3 months after discontinuation of study treatment up to at least 1 year after the first
crizotinib dose for the last patient enrolled into the MET exon 14 cohort. Subsequent
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protocol amendments (nos. 22 and 23) are described in the statistical analysis section.
Obijective response was the primary end point. Duration of response (the time from the

first documentation of objective tumor response [complete response or partial response]

that was subsequently confirmed, to the documentation of objective tumor progression or
death on study due to any cause, whichever occurred first), time to tumor response (time
from first dose to first documentation of objective tumor response [complete response

or partial response] that was subsequently confirmed), PFS (time from first dose to first
documentation of tumor progression or death on study due to any cause, whichever occurred
first), OS (time from first dose to death due to any cause), and safety were additional end
points.

Crizotinib was administered orally at the standard starting dose of 250 mg twice daily

in continuous 28-day cycles. Disease progression or clinical deterioration, unacceptable
toxicity, consent withdrawal, or death were reasons for treatment discontinuation. Treatment
could be continued beyond progression at the investigator’s discretion and with sponsor
approval.

Study Assessments

Patients underwent baseline tumor imaging with computed tomography or magnetic
resonance imaging (chest, abdomen, and pelvis). Brain/bone scans were obtained if disease
at these sites was suspected. Tumor assessments were performed every 8 weeks and could be
performed every 16 and 24 weeks starting with cycles 15 and 24, respectively. Response was
confirmed =4 weeks after initial response documentation.

Adverse events were assessed from the first day of study treatment until >28 days after

the last dose or until all serious/drug-related toxicities resolved or were determined to be
stable/chronic, whichever was later. The type, incidence, and severity of adverse events were
determined by the Common Terminology Criteria for Adverse Events, version 3.0 (http://
ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf).

Central Biomarker Analyses

MET exon 14 alterations were retrospectively evaluated by central testing on archival tumor
tissue using a validated DNA-based next-generation sequencing (NGS; FoundationOne
CDx™, Foundation Medicine, Cambridge, MA) assay. MET exon 14 alteration status was
retrospectively evaluated by ctDNA analyses using a validated assay (PlasmaSELECT ™-
R64, Personal Genome Diagnostics, Boston, MA) in baseline or end-of-treatment plasma
samples. The same assays identified concurrent genomic alterations in tumor tissue and
CtDNA.

Study Oversight

The study was designed jointly by the investigators and representatives of the sponsor, Pfizer
Incorporated. All authors were involved in data analysis and manuscript preparation and
attest to the completeness and accuracy of the data, analyses, and study protocol adherence.
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Statistical Analysis

It was originally anticipated that 33 patients would need to be enrolled in the MET exon 14-
altered NSCLC group. This would achieve a power of =90% to test the null hypothesis that
the ORR of crizotinib would be <10%, versus the alternative hypothesis that the ORR would
be >10% (one-sided alpha level of 0.05, single-stage design). For the alternative hypothesis,
the target ORR was 30%. On this basis, the null hypothesis would be rejected if =7 objective
responses were observed among the first 33 evaluable patients (protocol amendment no.

22, April 27, 2016). As of August 01, 2016, there were 11 objective responses (among 28
evaluable patients); thus, the null hypothesis was rejected. To report antitumor activity and
safety with greater precision, an increase in the sample size beyond the original 33 required
for rejection of the null hypothesis was planned (protocol amendment no. 23, February 21,
2017). Thus, the sample size was increased to 68 patients as of May 15, 2017. Because

the null hypothesis was already rejected with the first 33 patients enrolled, adjustment of
type | error rate was not considered necessary for subsequent analyses. This dataset met the
planned cutoff of an expanded sample size of at least 68 patients for formal reporting. As

of December 07, 2017, the sample size was augmented to 81 patients; however, because
enrollment is still ongoing (at the data cutoff date of January 31, 2018), a final analysis

will be conducted after the last patient accrued completes the last survival follow-up visit.
Patients who received =1 dose of crizotinib were included in the safety population and
analyses of PFS and OS. The response-evaluable population was defined as all patients in
the safety population who had an adequate baseline and =1 post-baseline disease assessment
(=6 weeks from the first dose), or who withdrew from the study, progressed, or died. Cls

for the ORR were estimated using an exact binomial method based on the F-distribution.

A Kaplan-Meier analysis of time-to event data to estimate medians and the Brookmeyer—
Crowley method to calculate two-sided 95% Cls for the median were used. Only descriptive
statistics were produced for time to tumor response. The associations of tumor response
with splice site region/mutation type or with ctDNA results were evaluated using 2-sided
Fisher exact tests. Hazard ratios and associated 95% ClIs were estimated by Cox regression
models and 2-sided log-rank tests were performed to compare the duration of treatment and
PFS between patients ctDNA-positive versus ctDNA-negative. P-values were not adjusted
for multiple comparisons. Study database data were analyzed with the use of SAS statistical
software, version 9.2 or later (SAS Institute, Cary, NC, USA). The data cutoff date was
January 31, 2018.

Data Availability

Upon request, and subject to certain criteria, conditions and exceptions (see https://
www.pfizer.com/science/clinical-trials/trial-data-and-results for more information), Pfizer
will provide access to individual de-identified participant data from Pfizer-sponsored global
interventional clinical studies conducted for medicines, vaccines and medical devices (1)

for indications that have been approved in the US and/or EU or (2) in programs that have
been terminated (i.e., development for all indications has been discontinued). Pfizer will also
consider requests for the protocol, data dictionary, and statistical analysis plan. Data may be
requested from Pfizer trials 24 months after study completion. The de-identified participant
data will be made available to researchers whose proposals meet the research criteria and
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other conditions, and for which an exception does not apply, via a secure portal. To gain
access, data requestors must enter into a data access agreement with Pfizer.

Reporting Summary

Further information on research design is available in the Nature Research Reporting
Summary linked to this article.

Extended Data

n=69
enrolled and treated

with crizotinib

Met protocol-defined criteria for “Response-Evaluable”?
* 1 or more doses of crizotinib
» Either of the following
- adequate baseline and >1 post-baseline
disease assessment > 6 weeks from 1st dose
- withdrew from the study, progressed, or died

YES i v NO
n=65 n=4
response-evaluable response unevaluable
(included in Figure 2, swimmer plot)

Off s

tudy treatment or death prior to first on-study tumor assessment,
or target lesions could not be measured at each timepoint

NO
A

n=54
Best overall response
by RECIST v1.0
determined

YES
¥

n=11
Best overall response by RECIST
v1.0 could not be determined
(refer to Extended Data Table 2)

Measurable disease?
(NOTE: non-measurable disease allowed per protocol with sponsor approval)

YES |

n=52
(featured in Figure 1,
waterfall plot)

NO

\ 4
n=2

Extended Data Fig. 1. Patient Evaluation Groups.
Shown is a flow diagram summarizing study enrollment and patient evaluation groups in

the MET exon 14-altered advanced NSCLC expansion cohort of the ongoing PROFILE

1001 study as of January 31,

2018. Patients who received =1 dose of crizotinib were
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included in the safety population and analyses of PFS and OS. OS, overall survival; PFS,
progression-free survival.
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METex14 Region: Central(A)/Local(B) METex14 Type: Central(C)/Local(D)

m splice donor B base substitution
splice acceptor large indel (>35 bp)
not detected W indel

B unknown

Extended Data Fig. 2. Best Percent Changein Target Lesions from Baselinein MET Exon
14-Altered NSCLCsand MET Exon 14 Alterations (Splice Site Region and Type) by Central and
L ocal Testing.

A plot of the best response to crizotinib in 52 patients with MET exon 14-altered NSCLCs
is shown. The bars indicate the best percentage change in the sum of target tumor
measurements from baseline. Below the plot, retrospective central testing results for the
MET exon 14 alteration splice site region (A) and mutation type (C) are depicted in relation
to best response. For comparison, prospective local testing results for region (B) and type
(D) are also included. In rows A and B, the splice acceptor region includes alterations in
the splice acceptor region, polypyrimidine tract, and branching point. Cases classified as
unknown include MET exon 14 alterations for which DNA coding region information was
not available, such as alterations detected using an RNA-based assay. White space indicates
that no results were reported by the central (rows A, C) or local (rows B, D) assay, or that
the reported results could not be analyzed for the biomarker of interest. Retrospective central
testing confirmed the presence of a MET exon 14 alteration in 88% of the 40 patients with
tumor tissue analyzed. Central testing confirmation was not obtained for five patients with
MET exon-14-altered NSCLC as determined by local testing methods. Of these five central
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testing-negative patients, four did not pass full quality control metrics (mostly attributed to
low tumor purity or tumor input issues) but were reportable. One patient was determined to
have MET exon 14-altered NSCLC by local testing and ROSZ rearranged NSCLC by central
testing (as indicated by an asterisk).

Complete response [l Partial response Stable disease Disease progression [l Early death [l Not evaluable

B O - —
Bﬁv?ERT | S —

APC
ARIDIA -
ATM

RX
XINT -
|

!
3
o

TET2
TP5% h - . r T =

W sny M INDEL INDEL + AMP [l SNV + AMP SNV +INDEL [l AMP REARRANGEMENT LOSS

Extended Data Fig. 3. Concurrent Alterationsin Tumor
Shown are concurrent alterations observed by retrospective molecular profiling of archival

tumor tissue (FoundationOne CDx). Each patient with available data is represented by a
column. The colored rectangles above each column represent the best objective response to
crizotinib. Within a column, each gene of interest for which a concurrent alteration is present
is represented by a colored rectangle corresponding to the alteration type. Concurrent
genomic alterations (average number of alterations per patient was 4.3 [range: 0 to 12]) were
identified in tumor tissue from 35 of 40 (88%) patients with analyzable samples. MDM?2
amplification was detected in non-responders, but not observed in responders. No notable
response differences were seen in relation to absence or presence of TP53 mutation.
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Extended Data Fig. 4. Progression-Free Survival by MET Exon 14 Alteration Detection in
ctDNA.

The Kaplan-Meier curves for progression-free survival in patients treated with crizotinib
are shown according to detection of MET Exon 14 alterations in ctDNA by plasma
profiling. Progression-free survival was defined as the time from the date of the first dose
of crizotinib to objective disease progression or death from any cause. Hash marks on the
survival curve indicate censoring of data. *P-value from 2-sided log-rank test comparing
survival distributions among ctDNA-positive versus ctDNA-negative patients. THR from
Cox proportional hazards regression — assuming proportional hazards, an HR >1 indicates a
greater risk of disease progression or death among ctDNA-positive versus ctDNA-negative
patients. ctDNA, circulating tumor DNA; HR, hazard ratio; NE, not estimable; PFS,
progression-free survival.
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Extended Data Fig. 5. Concurrent Alterationsin ctDNA.
Shown are concurrent alterations observed by retrospective molecular profiling of baseline

plasma samples (PlasmaSELECTR64). Each patient with available data is represented by a
column. The colored rectangles above each column represent the best objective response to
crizotinib. Within a column, each gene of interest for which a concurrent alteration is present
is represented by a colored rectangle corresponding to the alteration type. Concurrent
genomic alterations (average number of alterations per patient was 2.36 [range: 0 to 8])

were identified in ctDNA from 25 of 36 (69%) patients with analyzable samples. ctDNA,
circulating tumor DNA.
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Figure 1. Best Percent Changein Target Lesionsfrom Baselinein MET Exon 14-Altered
NSCLCs.

A plot of the best response to crizotinib in 52 patients with MET exon 14-altered NSCLCs

is shown. Cases not evaluable for response, with early death, and without measurable disease
in the response-evaluable population of 65 patients were excluded from this plot. The bars
indicate the best percentage change in the sum of target tumor measurements from baseline.
As indicated by the asterisk, one patient was determined to have MET exon 14-altered
NSCLC by local testing and ROSI-rearranged (and MET wild type) NSCLC by central
testing. Below the plot, local testing results for the MET exon 14 alteration splice site region
(A) mutation type (B), and the presence of concurrent increased (1) MET copy number (C),
as well as the presence of a MET exon 14 alteration in ctDNA, by central testing (D) are
depicted in relation to best response. Note that while the two cases with increased MET copy
number were called MET-amplified by local testing, none of these tumors had high-level
amplification. In row A, the splice acceptor region includes alterations in the splice acceptor
region, polypyrimidine tract, and branch point. Cases classified as unknown include MET
exon 14 alterations for which DNA coding region information was not available, such as
alterations detected using an RNA-based assay. In rows B and C, a white space indicates that
no results were reported by the local assay, or that the reported results could not be analyzed
for the biomarker of interest. In row D, a white space indicates that a plasma sample was not
available for ctDNA testing, such as in patients who were treated prior to an amendment that
included plasma ctDNA collections.
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Figure 2. Duration of Crizotinib Therapy in MET Exon 14-Altered NSCL Cs.
A plot of the duration of crizotinib therapy in 65 response-evaluable patients with MET

exon 14-altered NSCLCs is shown. To the left of the plot, local testing results for the MET
exon 14 alteration splice site region (A) mutation type (B) and the presence of concurrent
increased (1) MET copy number (C), as well as the presence of a MET exon 14 alteration

in ctDNA by central testing (D) are depicted in relation to the duration of therapy and best
response. While the cases with increased MET copy number were called MET-amplified by
local testing, none of these tumors had high-level amplification. Arrows indicate patients
for whom crizotinib therapy was ongoing at the time of data cutoff. As indicated by the
asterisk, one patient was determined to have MET exon 14-altered NSCLC by local testing
and ROSI-rearranged NSCLC by central testing. In column A, the splice acceptor region
includes alterations in the splice acceptor region, polypyrimidine tract, and branching point.
Cases classified as unknown include MET exon 14 alterations for which DNA coding region
information was not available, such as alterations detected using an RNA-based assay. In
columns B and C, a white space indicates that no results were reported by the local assay, or
that the reported results could not be analyzed for the biomarker of interest. In column D, a
white space indicates that a plasma sample was not available for ctDNA testing, such as in
patients who were treated prior to an amendment that included plasma ctDNA collections.
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Figure 3. Progression-Free Survival.
The Kaplan-Meier curve for progression-free survival in patients with MET exon 14-altered

NSCLCs treated with crizotinib is shown. Progression-free survival was defined as the time
from the date of the first dose of crizotinib to objective disease progression or death from
any cause. The shaded area represents the 95% Hall-Wellner confidence bands. Hash marks
on the survival curve indicate censoring of data. PFS, progression-free survival.
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Patient Characteristics at Baseline.

Patientswith MET exon 14-altered NSCLC N =69
Age—yr

Median 72

Range 34-91
Sex — no. (%)

Female 40 (58)

Male 29 (42)
Race — no. (%)

White 50 (73)

Asian 11 (16)

Black/African American 2(3)

Other 6(9)
Smoking history — no. (%)

Former 42 (61)

Never 26 (38)

Current 1(2)
ECOG performance status— no. (%)

0 19 (28)

1 49 (71)

2 1(2)
Tumor histology — no. (%)

Adenocarcinoma 58 (84)

Sarcomatoid carcinoma 6(9)

Squamous cell carcinoma 3(4)

Adenosquamous carcinoma 2(3)
Prior treatments for advanced disease — no. (%) *

0 26 (38)

1 29 (42)

‘1 14 (20)
Local assay — no. (%)

Next-generation sequencing (NGS) 66 (96)

RT-PCR 3(4)

*
Of the 43 patients who received =1 prior systemic therapy for advanced disease, 20 (47%) received immunotherapy.

Data cutoff was January 31, 2018

Table 1.

Page 21

ECOG, Eastern Cooperative Oncology Group; NSCLC, non-small cell lung cancer; RT-PCR, reverse transcription polymerase chain reaction.
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