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Abstract

Purpose: MET-deregulated NSCLC represents an urgent
clinical need because of unfavorable prognosis and lack of
specific therapies. Although recent studies have suggested
a potential role for crizotinib in patients harboring MET
amplification or exon 14 mutations, no conclusive data are
currently available. This study aimed at investigating activity
of crizotinib in patients harboring MET or ROS1 alterations.

Patients and Methods: Patients with pretreated advanced
NSCLC and evidence of ROS1 rearrangements (cohort A) or
MET deregulation (amplification, ratio MET/CEP7 >2.2 or
MET exon14mutations, cohort B)were treatedwith crizotinib
250 mg twice daily orally. The coprimary endpoint was
objective response rate in the two cohorts.

Results: FromDecember 2014 toMarch 2017, 505 patients
were screened and a total of 52 patients (26 patients

per cohort) were enrolled onto the study. At data cutoff of
September 2017, in cohort A, objective response ratewas 65%,
andmedian progression-free survival and overall survivalwere
22.8 months [95% confidence interval (CI) 15.2–30.3] and
not reached, respectively. In cohort B, objective response rate
was 27%, median progression-free survival was 4.4 months
(95% CI 3.0–5.8), and overall survival was 5.4 months (95%
CI, 4.2–6.5). No difference in any clinical endpoint was
observed between MET-amplified and exon 14–mutated
patients. No response was observed among the 5 patients
with cooccurrence of a second gene alteration. No unexpected
toxicity was observed in both cohorts.

Conclusions: Crizotinib induces response in a fraction of
MET-deregulated NSCLC. Additional studies and innovative
therapies are urgently needed.

Introduction
During the last 10 years several molecular events, including

gene mutations, gene copy-number alterations, and gene rear-
rangements have been discovered in small fractions of lung
adenocarcinomas, dramatically improving patient treatment (1).

This is the case of NSCLCs carrying EGFR-activating mutations or
anaplastic lymphoma kinase (ALK) rearrangement, where tar-
geted therapies have changed the natural history of the
disease (2–5). Beyond EGFR mutations and ALK rearrangement,
additional actionable alterations have been identified, with ROS1
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rearrangement andMET amplification orMET exon 14mutations
being the most appealing (5–8).

Crizotinib has been the first ALK inhibitor entered in clinical
development within the PROFILE program and then approved
worldwide for first-line treatment of ALK-positive NSCLC (3).
Moreover, crizotinib has high specificity for ROS1andMETkinase
domains and it potently inhibits tumor growth and invasion in
cell models ofMET- or ROS1-addicted NSCLC (9). In the phase I
PROFILE 1001, enrolling 50 patients with ROS1-positive NSCLC,
objective response rate (ORR) was 72% andmedian progression-
free survival (PFS) exceeded 19months (10). These results mirror
those observed in ALK-positive NSCLC and are comparable with
what was reported in subsequent retrospective and prospective
trials (11–15). At present, crizotinib has a well-established role in
ROS1-positive NSCLC and is available worldwide. Conversely, its
role in MET-addicted NSCLC is not demonstrated. Initial obser-
vations in solid tumors with MET overexpression or MET ampli-
fication showed potential efficacy only in de novo MET-amplified
tumors (16–18). In NSCLC, crizotinib produced an ORR of
approximately 40%, with evidence of activity only against tumors
with intermediate or high levels ofMET amplification, defined as
a ratio MET/centromere 7 (MET/CEP7) of > 2.2–< 5 or � 5,
respectively (19). Interestingly, preliminary results of the phase II
AcS�e trial, evaluating crizotinib in MET-amplified NSCLC,
showed an ORR of only 32% (20). Nevertheless, the criteria
adopted for defining MET amplification were different than in
the PROFILE 1001 study, providing a possible explication for the
lower drug efficacy. Moreover, AcS�e data suggested that levels of
MET amplification could be relevant for definingpatientswith the
highest sensitivity to the drug. In addition toMET amplification, a
recent study showed that anti-MET agents such as crizotinib or
cabozantinib induced tumor shrinkage inpatients harboringMET
exon 14 mutations, a phenomenon occurring in approximately
3% of NSCLC (7, 8, 21, 22). In the phase I PROFILE 1001 study,
ORR with crizotinib in MET exon 14 mutated patients was 44%,
suggesting that the drug is effective against this alteration (23).On
the basis of these premises and considering the urgent need of
effective strategies forMET-deregulated NSCLC, we designed this
study aiming at investigating crizotinib efficacy inMET-amplified
or exon 14–mutated NSCLC. Because at the time of study design,
few data were available in ROS1-rearranged patients and no

therapy was available in Italian clinical practice, a ROS1-rear-
ranged cohort was also included.

Patients and Methods
Patients' selection

Eligible patients had histologically confirmed diagnosis of
locally advanced or metastatic NSCLC and availability of archival
tissue for biomarkers analyses. A local prescreening was allowed.
For patients with MET exon 14 mutations, central confirmation
was not required for trial inclusion, whereas central confirmation
was mandatory for those patients who resulted positive for ROS1
rearrangements or MET amplification at local labs. ROS1 rear-
rangement andMET amplification were tested centrally by FISH,
using the specific probes (Abbott Molecular). Briefly, criteria
for FISH positivity were (i) presence of ROS1 fusion patterns in
� 15% of tumor cells (24) or (ii) a MET/CEP7 ratio > 2.2
according to Camidge criteria (19). MET mutational status was
assessed locally using direct sequencing or other high sensitive
methods. Even if central confirmation was not required for trial
inclusion, at the end of the study, allMET exon 14–mutant cases
were centrally verified using Sanger direct sequencing (Applied
Biosystems—Thermo Fisher Scientific). Other inclusion criteria
included: an Eastern Cooperative Oncology Group performance
status (ECOG PS) � 2, at least one previous chemotherapy line,
at least one measurable tumor lesion according to Response
Evaluation Criteria in Solid Tumors (RECIST) version 1.1 (25),
adequate bonemarrow andorgan functions. Patients with known
EGFR or KRASmutations or previously treated with ROS1 orMET
inhibitors or with symptomatic brain metastases were excluded.
The study was done in accordance with the provisions of the
Declaration of Helsinki and Good Clinical Practice guidelines.
Each center received the approval of the local ethics committee,
and all patients provided written informed consent before par-
ticipation. The final version of the protocol including full list of
study criteria is reported in the Supplementary Data.

Treatment
Patients were treated with crizotinib 250 mg twice daily in

continuous 28-day cycles until disease progression, unacceptable
toxicity, withdrawal of consent, or death. Dose modifications or
interruptions were considered in case of intolerable grade 2 or
worse adverse events (AE). Radiologic assessment byCT scanswas
done at baseline and then every 8weeks until disease progression;
responses had to be confirmedby repeating assessment 4–8weeks
after initial response. All patients who discontinued study drug
were followed up for subsequent treatments and survival every
12 weeks, until death or study completion. Patients were assessed
for safety every 4 weeks. AEs, laboratory tests, and vital signs were
graded according to the Common Terminology Criteria for
Adverse Events version 4.0. The cut-off date for safety and efficacy
datawas September30, 2017,whichwas thedateof database lock.

Outcomes
The primary endpoint was investigator-assessed overall

response, defined as the percentage of patients who achieved
a confirmed complete response (CR) or partial response (PR)
per RECIST version 1.1 (25). Secondary endpoints included PFS
based on investigator-assessed disease response OS, safety,
and correlation between response and percentage of ROS1
FISH positivity or levels of MET amplification [intermediate

Translational Relevance

Treatment of patients with MET-deregulated non–small
cell lung cancer (NSCLC) represents an urgent need because
of lack of effective targeted therapies and unfavorable prog-
nosis. The METROS trial is a prospective study evalua-
ting the efficacy of crizotinib in two cohorts of patients:
individuals with MET exon 14 mutations or amplification
or individuals with ROS1 rearrangements. In the MET-
deregulated cohort, although response rate was 27%, a
remarkable result for a pretreated NSCLC population, medi-
an PFS andmost importantly, median OSwere disappointing
with all patients rapidly progressing and dying. Interestingly,
no difference for any clinical endpoint was observed between
MET-amplified and exon 14–mutated patients. Overall, our
data highlight the urgent need for more effective strategies in
patients with MET mutations or amplification.
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levels, (MET/CEP7 ratio � 2.2–<5) vs. high levels, (MET/CEP7
ratio > 5)].

Statistical analysis
The METROS was a phase II, two arms, noncomparative trial in

which arms were determined by the presence of ROS1 rearrange-
ment or MET deregulation. The study was designed to test the
hypothesis of an ORR� 50% versus ORR� 10% in each arm at a
significance levelof 5%(one sided)withapowerof 98%.The study
was originally designed to include only MET-amplified NSCLCs.
However, clinical data published in 2015 suggestedMET exon 14–
mutated NSCLCs as an additional population potentially benefit-
ing to crizotinib (8, 21). For such reason, the trial was amended to
include also patients with such aberration withoutmodification in
the statistical plan. Patients and disease characteristics were ana-
lyzed using descriptive statistics and expressed as relative frequency
(percentage) for discrete variables or median and interquartile
range (IQR) for continuous variables. Associations among factors
were evaluated with the x2 test while differences in distribution of
quantitative variables weremeasuredwith theMann–Whitney test.
Confidence interval (95%) forORRwas calculated according to the
exactmethod. PFS andOSwere calculated from the date of starting
therapy to the date of first evidence of either disease progression or
death of the patient in the absence of documented disease pro-
gression (PFS), or death for any cause (OS). Patients without an
event were censored at the date of last follow-up. Survival times
were estimated using Kaplan–Meier analysis and expressed as
medians with corresponding two-sided 95% confidence intervals
(CI). Differences between curves were evaluated using the log-rank
test. This trial is registeredwithClinicalTrials.gov (NCT02499614).

Results
Patients

From December 2014 to March 2017, 505 patients were
screened (Fig. 1). A total of 433 (86%) patients had tumor tissue

evaluable for ROS1 and MET FISH analyses. Thirty-three indivi-
duals (7.6%) resulted ROS1-positive and 37 MET-deregulated
(8.5%). Among them, 18 patients were not included due to death
(3 ROS1 and 4 MET patients), screening failure (4 ROS1 and 4
MET patients), or unknown reason (3MET patients). Twenty-six
patients per cohort (cohort A, ROS1 positive; cohort B, MET
positive) accounted for the final population of the trial. Demo-
graphic and disease characteristics are reported in Table 1. Briefly,
cohort A included mainly females, never smokers and with
median age of 68 years, whereas cohort B included mainly males,
current or past smokers with median age of 56 years. In both
cohorts, most patients had an ECOG PS of 0–1, presented with
two or more metastatic sites, and received crizotinib as second-
line treatment. Fifty-four percent of patients in the MET cohort
had progressive disease as best response to last therapy compared
with less than 30% in ROS1 cohort. A platinum-doublet regimen
was the latest treatment before crizotinib in 69% and 81% of
ROS1 and MET deregulated patients, respectively (Supplemen-
tary Table S1). Among individuals included in the MET cohort,
16 patients had MET amplification (intermediate levels, 14
patients; high levels, 2 patients), 9 patients had exon 14mutation
(c.2962C>T, 1 case; c.3029C>T, 5 cases; c.3082G>T, 1 case;
c.3082þ1G>A, 1 case; c.3082þ3A>T, 1 case), and one patient
had cooccurrence of MET amplification (intermediate levels)
and MET mutation (c.2942-19_2961delinsC). At the end of the
study, MET mutational status was centrally retested in all exon
14–mutant cases, with confirmation of local reports. Only one
case resulted uncorfirmed due to inadequate tumor sample for
direct sequencing (data not shown). This patient had stable
disease as best response to study drug.

Median number of crizotinib cycles and median duration of
treatment were 15 (range, 0.3–34.4; IQR 5.4–24.9) and
15.2 months (95% CI, 4.7–25.2) in cohort A, and 3 (range,
0.4–28.6; IQR 2.0–5.6) and 4.0 months (95% CI, 2.0–5.5) in
cohort B. At data cutoff, 9 patients in cohort A and 6 patients in
cohort B were still receiving treatment.

Pts screened
N = 505

Pts ROS1+
N = 33

Not evaluable (=72)
  Inadequte tumor sample

433 pts evaluable for
 ROS1 rearrangement and/or
 MET amplification/mutation

Pts MET+
N = 37

Cohort A
N = 26

Cohort B
N = 26

Not included (=11)
4 Deaths
2 Screening failure
2 Stable or responding to first-line CT
3 Unknown

Not included (=7)
   3 Deaths
   4 Screening failure

Figure 1.

Study profile.
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Efficacy
Summary of efficacy measures is reported in Table 2. In cohort

A,ORRwas 65%(95%CI, 44–82), including one (4%)CR and16
(61%) PR. Six patients (23%) obtained SD, resulting in an overall
disease control rate (DCR) of 85%. With a median follow-up of
21 months (95% CI, 19.0–24.5), median PFS was 22.8 months
(95%CI, 15.2–30.3),whereasmedianOSwasnot reached (Figs. 2

and 3). Median time to response (TTR) and median duration of
response (DOR)were 7.9weeks (IQR, 7.4–10.3) and21.4months
(95% CI, 12.7–30.1). Depth of response, defined as the median
percentage of reduction in target lesions from baseline, was
�51.7% (IQR, �77.5% to �42.7%). In responding patients,
median percentage of ROS1 FISH positivity was significantly
higher than in nonresponders (50% vs. 22%, Mann–Whitney
test P ¼ 0.005; Supplementary Table S2).

In cohort B,ORRwas 27%(95%CI, 11–47), including only PR.
Eleven patients (42%) had SD, for an overall DCR of 69%.With a
median follow-up of 21 months (95% CI, 19.0–24.5), median
PFS and median OS were 4.4 months (95% CI, 3.0–5.8) and
5.4 months (95% CI, 4.2–6.5), respectively (Figs. 2 and 3).
Median TTR and DOR were 7.4 weeks (IQR, 6.4–9.3) and
3.7 months (95% CI, 1.1–6.3). Depth of response was �47.9%
(�56.5% to�35.6%). According toMET deregulation, responses
occurred in 5 patients with MET amplification (intermediate
levels only), in 1 patient withMETmutation, and in the coaltered
MET-amplified and mutant case (Supplementary Table S3). Fur-
thermore, we separately analyzed outcome inMET-amplified and
in MET exon 14–mutated groups. In both groups, ORR, median
DOR, PFS, and OS were similar to the whole MET-deregulated
cohort (Supplementary Table S4).

Furthermore, to better characterize the study population, we
retrospectively performed a Sequenom analysis in 48 of 52 tissue
specimens collected at baseline. A second driver was found in 7
(14%) cases, including two cases with concomitant MET ampli-
fication (intermediate levels), three cases with MET exon 14

Table 1. Baseline characteristics

Cohort A ROS1FISHþ
Cohort B

MET Ex14 or MET FISHþ

26 100% 26 100% Pa

Age, median (range) 68 (28–86) 56 (39–78) 0.07
M/F 10/16 38/62 17/9 65/35 0.05
ECOG PS 0/1/2 18/7/1 69/27/4 11/13/2 42/50/8 0.05
Never smoker/past smoker/current smoker 14/9/3 54/35/11 6/12/8 23/46/31 0.05
Adenocarcinoma/Other histologyb 26/0 100/0 23/3 89/11 n.a.
Type of MET deregulation

* Amplification n.a. 16 61
* Mutation n.a 9 35
* Concurrent amplification and mutation n.a 1 4

Metastatic sites, 1/2/>2 5/11/10 19/42/39 4/11/11 15/42/42 0.92
Disease sites
Lung 22 85 22 85 0.99
Lymph node 16 61 12 46 0.40
Liver 3 11 6 23 0.46
Bone 9 35 5 19 0.35
Brain 6 23 5 19 0.73
Pleura 3 11 6 23 0.46
Adrenal gland 2 7 6 23 0.25

Prior line of therapy, 1/2/>2 20/3/3 76/12/12 21/3/2 81/11/8 0.63
Time from end of last treatment to crizotinib start (months, median) 12 (3–43) 3 (2–8) 0.02
Best response to prior therapy
Complete response þ partial response 10 38 4c 15 0.12
Stable disease 7 27 6 23
Progressive disease 7 27 14 54
Unknown 2 8 2 8

NOTE: Data are median (IQR) or n (%).
Abbreviation: n.a., not applicable.
ax2 test and Mann–Whitney were used for categorical items and for continuous variables, respectively. ECOG PS ¼ Eastern Cooperative Oncology Group
performance status.
bOther histologies includes two patients with NSCLC not otherwise specified (NOS) and one patient with pleomorphic carcinoma. All histology was determined by
local pathologic report.
cOnly partial responses.

Table 2. Efficacy endpoints in cohort A (ROS1 positive) and cohort B (MET
deregulated)

Cohort A–ROS1
(n ¼ 26)

Cohort B–MET
(n ¼ 26)

Best overall response
Complete response 1 (4%) 0
Partial response 16 (61%) 7 (27%)
Stable disease 6 (23%) 11 (42%)
Progressive disease 1 (4%) 6 (23%)
Not evaluable or not assessed 2 (8%) 2 (8%)

Progression-free survival (PFS)
Number of events 14 (54%) 18 (69%)
PFS (months) 22.8 (15.2–30.3) 4.4 (3.0- 5.8)
6 months PFS rate 80.6% 30.9%
12 months PFS rate 71.9% 20.6%

Overall survival (OS)
Number of events 10 (39%) 16 (61%)
OS (months) NR 5.4 (4.2–6.5)
6 months OS rate 96.2% 43.9%
12 months OS rate 79.2% 26.3%

NOTE: Data are n (%) or median (95% CI), unless otherwise stated. NR, not
reached.

Crizotinib in ROS1- and MET-Deregulated NSCLC
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mutation, and two cases with ROS1 rearrangement. Details are
reported in Supplementary Tables S2 and S3. Among the 4
evaluable patients with MET/KRAS and ROS1/KRAS coaltered
tumors, 1 achieved PR, 2 had SD, and 1 progressed. The double
MET-amplified/BRAF-mutant subject progressed, whereas the
ROS1/MET–positive patient voluntary discontinued crizotinib
after only 1 cycle without any tumor assessment.

Finally, as illustrated in Table 3, we evaluated the intracranial
efficacy of the drug in the 11 patients with brain metastases at

baseline (six in cohort A and five in cohort B) and responses were
observed only in ROS1-positive patients.

Toxicity
Safety profile of crizotinib was consistent with literature data

and no new safety alert was reported in both cohorts (Supple-
mentary Table S5). Treatment-related adverse events (TRAE),
most of which were of grade 1 or 2, occurred in 26 (100%)
patients in cohort A and in 21 (81%) patients of cohort B. In both

Complete response
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Figure 2.

Tumor responses inMET-
deregulated and ROS1-rearranged
NSCLC. Maximum percentage
reduction from baseline sum of
lesion diameters by best
investigator-assessed confirmed
response in 52 patients receiving
crizotinib as second-line or later
treatment.
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Kaplan–Meier curve of investigator-assessed PFS (A) and OS (B) in ROS1-positive (red line) andMET-deregulated (blue line) non–small cell lung cancer receiving
crizotinib.
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cohorts, themost common TRAEs of any grade were fatigue (58%
in cohort A and 31% in cohort B), peripheral edema (50% in
cohort A and 31% in cohort B), nausea (46% in cohort A and 31%
in cohort B), pain (30% in cohort A and 19% in cohort B),
transaminases elevation (27% in both cohort A and cohort B),
respiratory symptoms including dyspnea and cough (42% in
cohort A and 46% in cohort B), and visual disorders (23% in
cohort A and 27% in cohort B). In cohort A, TRAEs of grade 3/4
were peripheral edema, neutropenia, and respiratory symptoms
each occurring in 1 patient (4%), and nausea and fatigue each
occurring in 2 (8%) patients. In cohort B, TRAEs of grade 3/4 were
nausea, neutropenia, anemia, and respiratory symptoms each
occurring in one patient (4%), nausea and transaminases eleva-
tion occurring in 2 patients (8%). Overall, TRAEs leading to dose
reduction, temporary or permanent of discontinuation of the
drug were reported in 8 (15%), 13 (25%), and 3 (6%) patients.
Among 13 serious AEs (SAE) reported, only two were judged as
related to study drug (Supplementary Table S6). Finally, we
analyzed the incidence and clinical correlates of venous throm-
boembolism occurring prior or during crizotinib treatment in
patients enrolled in the trial; the results of this analysis are the
object of a separate publication (26).

Discussion
Treatment of patients withMET-deregulated NSCLC represents

an urgent clinical need because of lack of effective targeted
therapies and unfavorable prognosis (7, 27). The METROS is a
prospective study evaluating the efficacy of crizotinib in patients
withMET exon14mutations or amplification. Although response
rate was remarkable for a pretreated NSCLC population, median
PFS and, most importantly, median OS were disappointing, with
all patients rapidly progressing and dying.

In oncogene addicted NSCLCs, such as EGFR- or ALK-addicted
NSCLC, targeted therapies are extending survival with medians
ranging between 3–5 years (1–5). Similar outcome has been
observed in ROS1-addicted patients and the results of our study,
including also a ROS1 cohort, confirmed that crizotinib is highly
effective in such patients. The primary endpoint of ORR was met
inROS1 cohort, where durable responseswereobserved in 65%of
patients, median PFS exceeded 22 months and median OS was
not reached, with approximately 80% of patients alive at 1 year.
These data favorable compare with other trials, reinforcing the
role of this agent in the treatment of ROS1-driven lung
cancers (10–14). Interestingly, we observed a significant associ-

ationbetweenpercentage ofROS1 FISHpositivity and response to
crizotinib, a phenomenon previously described only in ALK-
positive NSCLC, deserving further investigations (28).

Different results were obtained in MET-deregulated patients.
This cohort included both MET-amplified or exon 14–mutated.
Although recent data suggest that these are different patient
populations (19, 23), this concept did not emerge at the time of
trial design and statistical hypothesis has been formulated con-
sidering MET deregulated as a homogeneous group. However,
evenwith such limitation, outcomewas similar inMET-amplified
or exon 14–mutated subgroups, with limited responses and with
only 1 month elapsing from time of tumor progression and
patient death. These data are in agreement with other studies,
such as the AcS�e and the PROFILE 1001 (29, 30). Final results
of the AcS�e MET FISH–positive cohort showed an ORR of 32%
and a median PFS of only 3.4 months, comparable with what
was observed in our experience, even if criteria for MET pos-
itivity differed (29). In the last update of the PROFILE 1001,
including a total of 37 MET-amplified patients, ORR was 27%,
similar to the 31% observed in METROS. Importantly, among
the 20 patients with high levels of amplification ORR was 40%,
including 2 cases with CR (30). In our study, only one patient
had high levels of amplification, precluding the possibility to
explore the impact of the drug in presence of such character-
istic. Nevertheless, high levels of MET amplification rarely
occur in patients with NSCLC. In a previous study conducted
in surgically resected NSCLC, among 435 screened patients,
only 3 (0.6%) had high levels of amplification (27). METROS
trial screened more than 430 advanced NSCLCs and only 0.4%
displayed high levels of MET amplification, confirming the
relative rarity of the event.

METROS study also included patients with MET exon 14
mutations, accounting for less than 3% of the screened popula-
tion, as expected according to literature data (7, 8). In MET exon
14–mutated patients, the benefit produced by crizotinib in terms
of ORR, PFS, and OS was limited. Although our findings seem
inferior to what recently reported by Drillon and colleagues in
PROFILE 1001, in which PFS exceed 7 months and OS is approx-
imately 20 months, differences in patients selection limit com-
parison between the two studies (30). Exon 14mutations include
awide range of abnormalities, such as insertion, deletion, or point
mutation that generally lead the loss or attenuation of ubiquitin-
mediated receptor degradation, for instance, by disrupting the
splice acceptor site of intron 13 or affecting the splice donor site of
intron 14 (8, 27, 32). How different mutations could affect

Table 3. Intracranial disease characteristics, intracranial response and pattern of failure in patients with brain metastases at baseline

Pt ID Biomarker
Characteristics of CNS
disease

Method for CNS
Assessment

Prior
RT Date of RT

Date of start
crizotinib

Intracranial
response Pattern of failure

MT-006–118 ROS1 Multiple lesions, nontarget Brain MRI No NA 01 Dec 2015 CR Extra- and intracranial
MT-001–013 ROS1 Single lesion, nontarget Brain CT scan No NA 31 Mar 2015 SD Intracranial only
MT-001–001 ROS1 Single lesion, nontarget Brain CT scan Yes Jun 2012 27 Feb 2015 CR Extra- and intracranial
MT-012–087 ROS1 Single lesion, nontarget Brain CT scan No NA 27 Jan 2016 SD Extracranial only
MT-001–011 ROS1 Single lesion, nontarget Brain CT Scan No NA 20 Feb 2015 SD Intracranial only
MT-019–238 ROS1 Multiple lesions, nontarget Brain MRI Yes NR 25 Jul 2016 SD Intracranial only
MT-006–079 MET FISHþ Single lesion, nontarget Brain MRI Yes Aug 2015 10 Aug 2015 PD Extra- and intracranial
MT-012–182 MET FISHþ Multiple lesions, target (1 lesion) Brain CT scan Yes Apr 2016 26 Jul 2016 SD Extracranial only
MT-004–286 MET Ex14 Multiple lesions, nontarget Brain MRI Yes Jun 2016 14 Sep 2016 SD NAx
MT-012–129 MET Ex14 Multiple lesions, target (1 lesion) Brain CT scan No NA 22 Sep 2016 PD Extra- and intracranial
MT-020–441 MET Ex14 Single lesion, nontarget Brain CT scan Yes Jun 2017 05 Jul 2017 SD Extracranial only

NOTE: MET FISHþ, MET amplified (intermediate level only, MET/CEP7 ratio 3.4 and 2.6 for MT-006-079 and MT-012-182, respectively); RT, radiotherapy; NR, not
reported; NA, not applicable; x PT ID MT-004-286 permanently discontinued crizotinib due to SAE.
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sensitivity to MET inhibitors, especially crizotinib, remains an
unanswered question. In our cohort among the 4 patients with
splicing mutations, only one responded.

METROS study also confirms the very unfavorable prognosis of
MET-deregulated NSCLC. In 2009, our group first demonstrated
that MET gene copy number was a negative prognostic factor in
NSCLC (27). Additional studies confirmed that MET deregula-
tion, including overexpression, gene copy number gain or muta-
tion, confers an aggressive phenotype (33). In addition to an
aggressive behavior, also reinforced by the scarce sensitivity to
prior chemotherapy, MET-deregulated NSCLC demonstrated
modest and transient responsiveness to crizotinib, suggesting
that other factors could modulate sensitivity to MET-inhibition,
such as cooccurrence of driver events or expression of the MET
protein as recently reported (33–36). Particularly, in a context of
MET amplification, Tong and colleagues demonstrated that low
levels of amplification may occur in a background of KRAS
mutation, while high levels of MET amplification were mutually
exclusive with major oncogene drivers (33). In addition, it is not
possible to exclude that other approaches or new drugs might be
more effective. On this perspective, we are now conducting a
phase II trial evaluating cabozantinib in both MET-amplified or
mutated lung cancer untreatedwithMET inhibitor or refractory to
crizotinib (CABinMET trial, EudraCT 2017-004157-16).

In conclusion, results of METROS trial indicate that even if
crizotinib induces a tumor shrinkage in a fraction ofMET-deregu-
lated NSCLC, the drug minimally impacts the clinical course of
the disease, at least in pretreated MET-mutated or MET with
intermediate levels of amplification, whereas the efficacy of the
drug in presence of high levels of amplification remains investi-
gational. Additional studies and innovative therapies are urgently
needed against this aggressive disease.

Disclosure of Potential Conflicts of Interest
L. Landi reports receiving speakers bureau honoraria from Pfizer, AstraZe-

neca, and Bristol-Myers Squibb and is a consultant/advisory board member for
Pfizer, AstraZeneca, Merck Sharp & Dohme, Boehringer Ingelheim, and Clovis.
R. Chiari reports receiving speakers bureau honoraria fromAstraZeneca, Takeda,
Roche, Otsuka, Bristol-Myers Squibb, and Boehringer Ingelheim. M. Tiseo is a
consultant/advisory board member for AstraZeneca, Bristol-Myers Squibb,
Merck Sharp&Dohme, Boehringer Ingelheim, Takeda, Pfizer, Eli Lilly, Novartis,
Roche, Otsuka, and Pierre Fabre. C. Gridelli reports receiving speakers bureau
honoraria from and is a consultant/advisory board member for Merck Sharp &
Dohme, Bristol-Myers Squibb, Roche, and AstraZeneca. D. Galetta reports
receiving speakers bureau honoraria from Merck Sharp & Dohme, Bristol-

Myers Squibb, Roche, and Boehringer Ingelheim. F. Grossi reports receiving
speakers bureau honoraria from Bristol-Myers Squibb, Merck Sharp & Dohme,
Pfizer, Eli Lilly, Astra-Zeneca, Pierre Fabre, and Roche. E. Capelletto is a
consultant/advisory board member for AstraZeneca. E. Bria reports receiving
speakers bureau honoraria from AstraZeneca, Bristol-Myers Squibb, and Merck
Sharp & Dohme, and is a consultant/advisory board member for Roche and
Pfizer. F. Cappuzzo reports receiving speakers bureau honoraria from Roche,
Pfizer, AstraZeneca, Bristol-Myers Squibb, Merck Sharp & Dohme, Takeda, and
Lilly, and is a consultant/advisory board member for Roche, AstraZeneca,
Takeda, Pfizer, Merck Sharp & Dohme, and Bristol-Myers Squibb. No potential
conflicts of interest were disclosed by the other authors.

Authors' Contributions
Conception and design: L. Landi, A. Chella, D. Galetta, G. Minuti, A. Proietti,
F. Cappuzzo
Development of methodology: L. Landi, A. Chella, G. Minuti, G. Fontanini,
F. Cappuzzo
Acquisition of data (provided animals, acquired and managed patients,
provided facilities, etc.): L. Landi, R. Chiari, M. Tiseo, C. Dazzi, A. Chella,
A. Delmonte, L. Bonanno, D.L. Cortinovis, F. de Marinis, G. Borra, A. Morabito,
C.Gridelli, D.Galetta, F. Barbieri, F. Grossi, E. Capelletto,G.Minuti, F.Mazzoni,
C. Verusio, E. Bria, G. Al��, R. Bruno, L. Crin�o, F. Cappuzzo
Analysis and interpretation of data (e.g., statistical analysis, biostatistics,
computational analysis): L. Landi, R. Chiari, A. Chella, D. Giannarelli,
G. Minuti, F. Cappuzzo
Writing, review, and/or revision of the manuscript: L. Landi, R. Chiari,
M. Tiseo, F. D'Inc�a, C. Dazzi, A. Chella, A. Delmonte, L. Bonanno,
D.L. Cortinovis, A. Morabito, C. Gridelli, F. Barbieri, F. Grossi, E. Capelletto,
G. Minuti, F. Mazzoni, C. Verusio, E. Bria, L. Crin�o, F. Cappuzzo
Administrative, technical, or material support (i.e., reporting or organizing
data, constructing databases): A. Chella, F. Grossi
Study supervision: L. Landi, A. Chella, A.Delmonte,D.L. Cortinovis, A. Proietti,
F. Cappuzzo

Acknowledgments
We thank the patients who participated in the METROS trial, their families

and caregivers, the investigators, and site staff. FondazioneRicerca Traslazionale
(FoRT) sponsored the trial, Pfizer supplied crizotinib, and Abbott Molecular
supplied FISH probes for ROS1 and MET analyses.

The costs of publication of this article were defrayed in part by the
payment of page charges. This article must therefore be hereby marked
advertisement in accordance with 18 U.S.C. Section 1734 solely to indicate
this fact.

Received March 26, 2019; revised June 13, 2019; accepted August 12, 2019;
published first August 15, 2019.

References
1. Ferrara R, Mezquita L, Besse B. Progress in the management of advanced

thoracic malignancies in 2017. J Thorac Oncol 2018;13:301–22.
2. Soria J-C, Ohe Y, Vansteenkiste J, Reungwetwattana T, Chewasku-

lyong B, Lee KH, et al. Osimertinib in untreated EGFR-mutated
advanced non-small-cell lung cancer. N Engl J Med 2018;378:
113–25.

3. Solomon BJ, Kim D-W, Wu Y-L, Nakagawa K, Mekhail T, Felip E, et al.
Final overall survival analysis from a study comparing first-line crizo-
tinib with chemotherapy: results from PROFILE 1014. J Clin Oncol
2018;36:2251–8.

4. Peters S, Camidge DR, Shaw AT, Gadgeel S, Ahn JS, Kim D-W, et al.
Alectinib versus crizotinib in untreated ALK-positive non-small-cell lung
cancer. N Engl J Med 2017;377:829–38.

5. Bergethon K, Shaw AT, Ou S-HI, Katayama R, Lovly CM, McDonald NT,
et al. ROS1 rearrangements define a uniquemolecular class of lung cancers.
J Clin Oncol 2012;30:863–70.

6. Gainor JF, Tseng D, Yoda S, Dagogo-Jack I, Friboulet L, Lin JJ, et al.
Patterns of metastatic spread and mechanisms of resistance to crizotinib
in ROS1-positive non-small-cell lung cancer. JCO Precis Oncol 2017;1:
1–13.

7. Drilon A, Cappuzzo F, Ou S-HI, Camidge DR. Targeting MET in lung
cancer: will expectations finally be MET? J Thorac Oncol 2017;12:
15–26.

8. Frampton GM, Ali SM, Rosenzweig M, Chmielecki J, Lu X, Bauer TM, et al.
Activation of MET via diverse exon 14 splicing alterations occurs in
multiple tumor types and confers clinical sensitivity to MET inhibitors.
Cancer Discov 2015;5:850–9.

9. Pfizer, Inc. EU Xalkori (crizotinib) Summary of product characteristics.
Available from: https://www.ema.europa.eu.

10. Shaw AT, Ou S-HI, Bang Y-J, Camidge DR, Solomon BJ, Salgia R, et al.
Crizotinib in ROS1-rearranged non-small-cell lung cancer. N Engl J Med
2014;371:1963–71.

Landi et al.

Clin Cancer Res; 25(24) December 15, 2019 Clinical Cancer Research7318

on March 18, 2021. © 2019 American Association for Cancer Research. clincancerres.aacrjournals.org Downloaded from 

Published OnlineFirst August 15, 2019; DOI: 10.1158/1078-0432.CCR-19-0994 

https://www.ema.europa.eu
http://clincancerres.aacrjournals.org/


11. Wu Y-L, Yang JC-H, Kim D-W, Lu S, Zhou J, Seto T, et al. Phase II study of
crizotinib in east asian patients with ROS1-positive advanced non-small-
cell lung cancer. J Clin Oncol 2018;36:1405–11.

12. Mazi�eres J, Zalcman G, Crin�o L, Biondani P, Barlesi F, Filleron T, et al.
Crizotinib therapy for advanced lung adenocarcinoma and a ROS1
rearrangement: results from the EUROS1 cohort. J Clin Oncol 2015;33:
992–9.

13. Moro-Sibilot D, Faivre L, Zalcman G, P�erol M, Barlesi F, Otto J, et al.
Crizotinib in patients with advanced ROS1-rearranged non-small cell lung
cancer (NSCLC). Preliminary results of the ACS�e phase II trial. JCO 2015;
33:8065–8065.

14. Michels S, Gardizi M, Schmalz P, Thurat M, Pereira E, Sebastian M, et al.
MA07.05 EUCROSS: a European Phase II trial of crizotinib in advanced
adenocarcinomaof the lung harboringROS1 rearrangements - preliminary
results. J Thor Oncol 2017;12:S379–80.

15. Facchinetti F, Rossi G, Bria E, Soria J-C, Besse B, Minari R, et al. Oncogene
addiction in non-small cell lung cancer: focus on ROS1 inhibition.
Cancer Treat Rev 2017;55:83–95.

16. OuS-HI, Kwak EL, Siwak-TappC,Dy J, BergethonK, Clark JW, et al. Activity
of crizotinib (PF02341066), a dual mesenchymal-epithelial transition
(MET) and anaplastic lymphoma kinase (ALK) inhibitor, in a non-
small cell lung cancer patient with de novo MET amplification. J Thorac
Oncol 2011;6:942–6.

17. Lennerz JK, Kwak EL, Ackerman A, Michael M, Fox SB, Bergethon K, et al.
MET amplification identifies a small and aggressive subgroup of esopha-
gogastric adenocarcinoma with evidence of responsiveness to crizotinib.
J Clin Oncol 2011;29:4803–10.

18. Chi AS, Batchelor TT, Kwak EL, Clark JW,WangDL, Wilner KD, et al. Rapid
radiographic and clinical improvement after treatment of aMET-amplified
recurrent glioblastoma with a mesenchymal-epithelial transition inhibi-
tor. J Clin Oncol 2012;30:e30–33.

19. Camidge DR, Ou S-HI, Shapiro G, Otterson GA, Villaruz LC, Villalona-
CaleroMA, et al. Efficacy and safety of crizotinib in patients with advanced
c-MET-amplified non-small cell lung cancer (NSCLC). J Clin Oncol 2014;
32:8001.

20. Vassal G, Ledeley M, Tournigand C, Aparicio T, Ray-Coquard I, Taillandier
L, et al. Activity of crizotinib in relapsed MET amplified malignancies:
results of the french AcS�e program. JCO 2015;33:2595–2595.

21. Paik PK, Drilon A, Fan P-D, Yu H, Rekhtman N, Ginsberg MS, et al.
Response to MET inhibitors in patients with stage IV lung adenocarcino-
mas harboring MET mutations causing exon 14 skipping. Cancer Discov
2015;5:842–9.

22. AwadMM,OxnardGR, JackmanDM, Savukoski DO,Hall D, Shivdasani P,
et al. MET Exon 14 mutations in non-small-cell lung cancer are associated
with advanced age and stage-dependentMET genomic amplification and c-
Met overexpression. J Clin Oncol 2016;34:721–30.

23. Drilon AE, Camidge DR, Ou S-HI, Clark JW, Socinski MA, Weiss J, et al.
Efficacy and safety of crizotinib in patients (pts) with advanced MET

exon 14-altered non-small cell lung cancer (NSCLC). JCO 2016;34:
108–108.

24. Jurmeister P, Lenze D, Berg E, Mende S, Sch€aper F, Kellner U, et al. Parallel
screening for ALK,MET and ROS1 alterations in non-small cell lung cancer
with implications for daily routine testing. Lung Cancer 2015;87:122–9.

25. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, et al.
New response evaluation criteria in solid tumours: revised RECIST guide-
line (version 1.1). Eur J Cancer 2009;45:228–47.

26. Chiari R, Ricciuti B, Landi L, Morelli AM, et al. ROS1-rearranged non-small
cell lung cancer is associated with high rate of venous thromboembolism:
analysis from a phase II, prospective, multicentre, two arms trial
(METROS). Clin Lung Cancer 2019; in press.

27. Cappuzzo F, Marchetti A, SkokanM, Rossi E, Gajapathy S, Felicioni L, et al.
Increased MET gene copy number negatively affects survival of surgically
resected non-small-cell lung cancer patients. J Clin Oncol 2009;27:
1667–74.

28. Soria J-C, Ho SN, Varella-Garcia M, Iafrate AJ, Solomon BJ, Shaw AT, et al.
Correlation of extent of ALK FISH positivity and crizotinib efficacy in three
prospective studies of ALK-positive patients with non-small-cell lung
cancer. Ann Oncol 2018;29:1964–71.

29. Moro-Sibilot D, Cozic N, P�erol M, Otto J, Mazieres J, Souquet P, et al.
OA12.03 activity of crizotinib inMET or ROS1 positive (þ) NSCLC: results
of the acs�e trial. J Thoracic Oncol 2018;13:S348.

30. Camidge DR, Otterson GA, Clark JW, Ou S-HI, Weiss J, Ades S, et al.
Crizotinib in patients (pts) withMET-amplified non-small cell lung cancer
(NSCLC): Updated safety and efficacy findings from a phase 1 trial. J Clin
Oncol 2018;36:9062.

31. Drilon A, Clark J, Weiss J, Ou S, Camidge DR, Solomon B, et al. OA12.02
updated antitumor activity of crizotinib in patients with MET exon 14-
altered advanced non-small cell lung cancer. J Thoracic Oncol 2018;13:
S348.

32. Tovar EA, Graveel CR. MET in human cancer: germline and somatic
mutations. Ann Transl Med 2017;5:205.

33. Tong JH, Yeung SF, Chan AWH, Chung LY, Chau SL, Lung RWM, et al. MET
amplification and exon 14 splice site mutation define unique molecular
subgroups of non-small cell lung carcinoma with poor prognosis.
Clin Cancer Res 2016;22:3048–56.

34. Bahcall M, Awad MM, Sholl LM, Wilson FH, Xu M, Wang S, et al.
Amplification of wild-type KRAS imparts resistance to crizotinib in MET
exon 14 mutant non-small cell lung cancer. Clin Cancer Res 2018;24:
5963–76.

35. Suzawa K, Offin M, Lu D, Kurzatkowski C, Vojnic M, Smith RS, et al.
Activation of KRAS mediates resistance to targeted therapy in met exon
14-mutant non-small cell lung cancer. Clin Cancer Res 2019;25:
1248–60.

36. Guo R, Offin M, Brannon AR, Chow A, Delasos L, Somwar R, et al. MET
inhibitor resistance in patients with MET exon 14-altered lung cancers.
J Clin Oncol 37:15s, 2019 (suppl; abstr 9006).

www.aacrjournals.org Clin Cancer Res; 25(24) December 15, 2019 7319

Crizotinib in ROS1- and MET-Deregulated NSCLC

on March 18, 2021. © 2019 American Association for Cancer Research. clincancerres.aacrjournals.org Downloaded from 

Published OnlineFirst August 15, 2019; DOI: 10.1158/1078-0432.CCR-19-0994 

http://clincancerres.aacrjournals.org/


2019;25:7312-7319. Published OnlineFirst August 15, 2019.Clin Cancer Res 
  
Lorenza Landi, Rita Chiari, Marcello Tiseo, et al. 
  
Multicenter, Two-Arms Trial
Small Cell Lung Cancer (METROS): A Phase II, Prospective,−

-Rearranged Pretreated NonROS1-Deregulated or METCrizotinib in 

  
Updated version

  
 10.1158/1078-0432.CCR-19-0994doi:

Access the most recent version of this article at:

  
Material

Supplementary

  
 http://clincancerres.aacrjournals.org/content/suppl/2019/08/15/1078-0432.CCR-19-0994.DC1

Access the most recent supplemental material at:

  
  

  
  

  
Cited articles

  
 http://clincancerres.aacrjournals.org/content/25/24/7312.full#ref-list-1

This article cites 33 articles, 11 of which you can access for free at:

  
Citing articles

  
 http://clincancerres.aacrjournals.org/content/25/24/7312.full#related-urls

This article has been cited by 5 HighWire-hosted articles. Access the articles at:

  
  

  
E-mail alerts  related to this article or journal.Sign up to receive free email-alerts

  
Subscriptions

Reprints and 

  
.pubs@aacr.org

To order reprints of this article or to subscribe to the journal, contact the AACR Publications Department at

  
Permissions

  
Rightslink site. 
Click on "Request Permissions" which will take you to the Copyright Clearance Center's (CCC)

.http://clincancerres.aacrjournals.org/content/25/24/7312
To request permission to re-use all or part of this article, use this link

on March 18, 2021. © 2019 American Association for Cancer Research. clincancerres.aacrjournals.org Downloaded from 

Published OnlineFirst August 15, 2019; DOI: 10.1158/1078-0432.CCR-19-0994 

http://clincancerres.aacrjournals.org/lookup/doi/10.1158/1078-0432.CCR-19-0994
http://clincancerres.aacrjournals.org/content/suppl/2019/08/15/1078-0432.CCR-19-0994.DC1
http://clincancerres.aacrjournals.org/content/25/24/7312.full#ref-list-1
http://clincancerres.aacrjournals.org/content/25/24/7312.full#related-urls
http://clincancerres.aacrjournals.org/cgi/alerts
mailto:pubs@aacr.org
http://clincancerres.aacrjournals.org/content/25/24/7312
http://clincancerres.aacrjournals.org/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [792.000 1224.000]
>> setpagedevice


