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ABSTRACT
Introduction: Crizotinib provided meaningful clinical
beneﬁt in the initial analysis of a phase 2 study in East Asian
patients with advanced ROS1-positive NSCLC (NCT01945021).
Nevertheless, overall survival (OS) data were immature.
Here, we present the ﬁnal OS, quality of life (QoL), and
safety data after an additional 3 years of follow-up.
Methods: In this phase 2, open-label, single-arm trial, East
Asian patients with ROS1-positive advanced NSCLC who had
received less than or equal to three systemic therapies
previously were treated with crizotinib 250 mg twice daily
on a continuous daily dosing schedule in 28-day cycles. The
OS (secondary end point) was analyzed for the total population, by country, and by number of previous chemotherapy regimens. QoL and safety were also evaluated.
Results: With a median duration of follow-up of 56.1
months, the median OS was 44.2 months (95% conﬁdence
interval: 32.0–not reached) for the total population (N ¼
127). Differences in median OS were observed among individual countries and with number of previous regimens.
The improvement in QoL found in the previous analysis was
maintained with the extended follow-up. Treatment-related
adverse events led to crizotinib dose reductions or permanent treatment discontinuations in 17.3% and 2.4%,
respectively, of the patients.
Conclusions: This is the largest trial of an ALK/ROS1 inhibitor to treat patients with ROS1-positive advanced NSCLC
and provides a new benchmark for OS in East Asian patients. The QoL and safety proﬁle with long-term follow-up
were consistent with previous reports and support the
continued use of crizotinib in the treatment of patients with
ROS1-positive advanced NSCLC.
 2022 The Authors. Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/
4.0/).
Keywords: Asia; Crizotinib; NSCLC; Phase 2; ROS1

Introduction
In the early 2000s, a number of advances were made
in terms of the molecular characterization of NSCLC.
Such characterizations identiﬁed several potential drug

targets, including EGFR, ALK, and ROS1.1–3 ROS1 is a
receptor tyrosine kinase in the same insulin receptor
family as ALK and the leukocyte receptor tyrosine kinase.4 ROS1 gene rearrangements are estimated to occur
in approximately 1% to 2% of patients with NSCLC, accounting for approximately 17,500 to 35,000 of an
estimated 1.8 million new cases of NSCLC worldwide.4–6
In patients from East Asia with lung adenocarcinoma, the
frequency of ROS1-positive NSCLC is believed to be
slightly higher at approximately 2% to 3%.7 Although
ROS1- and ALK-positive NSCLCs share many clinicopathologic features, ROS1 gene rearrangements do not
usually occur in the same tumor as ALK gene rearrangements and, therefore, represent a unique molecular
subgroup of patients with NSCLC.8,9 Patients with ROS1positive advanced NSCLC trend toward being younger
than those without ROS1 gene rearrangements, are more
frequently never smokers, and generally have a histologic diagnosis of adenocarcinoma.9 ROS1 gene rearrangements are also associated with a high response to
chemotherapy, resulting in longer median overall survival (OS) in this group than in patients without ROS1
gene rearrangements, including subgroups with EGFRmutated and ALK-rearranged NSCLC.10 In addition, tumors with ROS1 gene rearrangements are susceptible to
crizotinib, an orally administered, small-molecule tyrosine kinase inhibitor (TKI) of ALK, HGFR (also known as
MET), ROS1, and RON.11
In patients with ROS1-positive advanced NSCLC, crizotinib has been found to be highly effective.12,13 In an
expansion phase of a multinational phase 1 trial (PROFILE 1001, NCT00585195) in which 53 patients with
ROS1-positive NSCLC received crizotinib (250 mg twice
daily in continuous 28-day cycles), an objective response
rate (ORR) of 72% was observed, with a median
progression-free survival (PFS) of 19.5 months.12 Most
treatment-related adverse events (TRAEs) were grade 1
or 2 in severity, and the most common (>30%) were
vision disorder (87%), nausea (51%), edema (47%),
diarrhea (45%), vomiting (38%), elevated transaminases
(36%), and constipation (34%).12
We conducted a large phase 2 study (NCT01945021)
of crizotinib in 127 patients from East Asia with locally
advanced or metastatic ROS1-positive NSCLC with up to
three lines of previous therapy. Result of the initial
analysis of this study conducted approximately 3 years
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after the study began revealed a meaningful clinical
beneﬁt, including an ORR of 72%, a median PFS of 15.9
months, and a median OS of 32.5 months, with 59.8% of
patients still in follow-up at data cutoff.14 Crizotinib was
approved for ﬁrst-line use for patients with ROS1-positive NSCLC in the People’s Republic of China, Japan,
South Korea, and Taiwan, on the basis of the results of
this study. In addition, there was a trend toward an
improvement in patient-reported global quality of life
(QoL), with reductions in many lung-speciﬁc domains
that were considered clinically meaningful.14 Here, we
present the ﬁnal OS data and updated safety and QoL
data after more than 3 years of additional follow-up.

Materials and Methods
The complete methods of this study were previously
published and will only be summarized here.14 The
study was initiated in September 2013 at 37 sites across
East Asia. The original data cutoff was July 30, 2016. The
date of database lock was July 1, 2020, for this ﬁnal
analysis. The institutional review board or independent
ethics committee at each participating site approved the
protocol, which complied with the International Ethical
Guidelines for Biomedical Research Involving Human
Subjects, Good Clinical Practice Guidelines, and the
Declaration of Helsinki, including local laws. All patients
provided informed consent.

Patients
Patients were enrolled if they were more than or
equal to 18 years of age with locally advanced or metastatic NSCLC that was positive for ROS1 gene rearrangements and negative for ALK gene rearrangements.
Detection of a ROS1 gene rearrangement was carried out
by central testing using a validated Amoy real-time polymerase chain reaction assay (AmoyDx; Amoy Diagnostics, Xiamen, People’s Republic of China). In
patients with ROS1-positive tumors, negative status for
ALK rearrangements was determined using validated
tests, including the Amoy real-time polymerase chain
reaction, immunohistochemistry (Ventana Medical Systems, Oro Valley, AZ), or the Vysis ALK ﬂuorescence in
situ hybridization test (Abbott Laboratories, Chicago, IL).
Patients were required to have had three or fewer previous lines of systemic therapies for advanced-stage
disease, at least one measurable tumor lesion(s) (as
assessed by the Response Evaluation Criteria in Solid
Tumors [RECIST] version 1.1) that had not been irradiated, and an Eastern Cooperative Oncology Group performance status of 0 or 1. Patients with brain metastases
were eligible if they were asymptomatic or were
neurologically stable for at least 2 weeks if treated.
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Study Design
Crizotinib was administered at a starting dose of 250
mg twice daily on a continuous daily dosing schedule in
28-day cycles. Treatment was continued until RECISTdeﬁned disease progression, unacceptable toxicity, or
withdrawal of consent. Dosing modiﬁcations were
allowed if patients experienced a crizotinib-associated
adverse event (AE). Patients could continue treatment
beyond RECIST-deﬁned progression if they had ongoing
clinical beneﬁt.
The primary efﬁcacy end point for the initial analysis
of this study was ORR by independent radiology review;
secondary end points were PFS, OS, duration of
response, time to ﬁrst tumor response, disease control
rate, QoL, and safety.14 The ﬁnal analyses reported
herein evaluated the ﬁnal OS, QoL, and safety end points.

Study Assessments
Tumor assessments were performed at baseline,
every 8 weeks until cycle 8, and then every 12 weeks
until disease progression or treatment discontinuation.
All patients were followed for survival for at least every
2 months after discontinuing study treatment until death
or they discontinued the study.
Tumor responses were assessed using RECIST
version 1.1. OS was deﬁned as the time, in months, from
the date of the ﬁrst dose of crizotinib to the date of death
owing to any cause. OS, the only efﬁcacy end point
assessed herein, was analyzed for the total population,
by country, and by number of previous chemotherapy
regimens. The following tools were used to assess QoL
for disease- and treatment-related symptoms, functioning, and global QoL: European Organization for
Research and Treatment of Cancer (EORTC) Core Quality
of Life Questionnaire (QLQ-C30) and the corresponding
Lung Cancer Module (QLQ-LC13).15,16 The EORTC QLQC30 consists of 30 questions grouped into ﬁve functional domains (physical, role, cognitive, emotional, and
social); a global health status/QoL scale; three symptom
scales (fatigue, pain, and nausea and vomiting); and six
single items that assess additional symptoms (dyspnea,
appetite loss, sleep disturbance, constipation, and diarrhea); including the perceived ﬁnancial burden of the
treatment. Scores range from 0 to 100. A higher score for
a functional-scale item represents healthier functioning,
and a high score for global health status correlates with a
high QoL; by contrast, a higher score for a symptomscale item represents a higher level of symptoms or
problems.17 QoL results are only presented for the ﬁrst
60 cycles of crizotinib treatment because smaller percentages (20%) of patients were found at later time
points. AEs were classiﬁed by type, incidence, severity,
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Table 1. Baseline Patient and Disease Characteristics (Safety Analysis Population)
Crizotinib
By Country

Characteristics

People’s Republic Japan
of China (n ¼ 74) (n ¼ 26)

South
Korea or Taiwan
(n ¼ 27)
0 (n ¼ 24)

1 (n ¼ 53)

2 (n ¼ 31)

3 (n ¼ 19)

51.5 (22.8, 79.7) 49.5 (22.8, 79.7)

56.3 (30.2, 79.1) 52.7 (33.8, 73.8)

57.6 (26.7, 79.7) 49.1 (22.8, 79.1) 57.7 (33.8, 76.3) 50.6 (38.4, 75.4)

54 (42.5)
73 (57.5)
36 (28.3)

34 (45.9)
40 (54.1)
19 (25.7)

10 (38.5)
16 (61.5)
10 (38.5)

10 (37.0)
17 (63.0)
7 (25.9)

12 (50.0)
12 (50.0)
6 (25.0)

20 (37.7)
33 (62.3)
18 (34.0)

15 (48.4)
16 (51.6)
9 (29.0)

7 (36.8)
12 (63.2)
3 (15.8)

34 (26.8)
93 (73.2)

9 (12.2)
65 (87.8)

10 (38.5)
16 (61.5)

15 (55.6)
12 (44.4)

4 (16.7)
20 (83.3)

19 (35.8)
34 (64.2)

8 (25.8)
23 (74.2)

3 (15.8)
16 (84.2)

124 (97.6)
1 (0.8)
2 (1.6)

71 (95.9)
1 (1.4)
2 (2.7)

26 (100.0)
0
0

27 (100.0)
0
0

NA

NA

NA

NA

6 (4.7)
121 (95.3)

4 (5.4)
70 (94.6)

0
26 (100)

2 (7.4)
25 (92.6)

NA

NA

NA

NA

24
53
31
19

18
27
17
12

2 (7.7)
14 (53.8)
6 (23.1)
4 (15.4)

4 (14.8)
12 (44.4)
8 (29.6)
3 (11.1)

NA

NA

NA

NA

(18.9)
(41.7)
(24.4)
(15.0)

(24.3)
(36.5)
(23.0)
(16.2)

ECOG PS, Eastern Cooperative Oncology Group performance status; max, maximum; min, minimum; NA, not available.
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Median age, y (min, max)
Sex, n (%)
Male
Female
History of smoking, n (%)
ECOG PS, n (%)
0
1
Histologic classiﬁcation, n (%)
Adenocarcinoma
Squamous cell carcinoma
Other
Extent of disease, n (%)
Locally advanced only
Metastatic
Number of previous
regimens, n (%)
0
1
2
3

Total
(N ¼ 127)

By Number of Previous Regimens
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Figure 1. OS by country (safety analysis population). 95% CIs based on the Brookmeyer and Crowley method. CI, conﬁdence
interval; NR, not reached; OS, overall survival.

timing, seriousness, and relatedness to treatment and
graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events (version
4.03).

EORTC QLQ-C30 and QLQ-LC13 scores of 10 or more
points from baseline were considered clinically meaningful and were considered statistically signiﬁcant if the
95% CI for the change did not include 0.18

Statistics

Results

The safety analysis population was deﬁned as all
enrolled patients who received at least one dose of crizotinib. In tables illustrating data by country, data for
South Korea and Taiwan were combined owing to the
small number of patients in each country. Kaplan-Meier
methodology was applied to estimate OS in the safety
analysis population, and two-sided 95% conﬁdence intervals (CIs) are provided. QoL end points were analyzed
in the patient-reported outcome-assessable population
(all patients in the safety analysis population who
completed a baseline and one or more postbaseline
patient-reported outcome assessment). Changes in

Patients

Table 2. Median OS by Number of Previous Chemotherapy
Regimens (Safety Analysis Population)
Number of
Previous Regimens
0
1
2
3

(n
(n
(n
(n

¼
¼
¼
¼

24)
53)
31)
19)

Between September 2013 and January 2015, a total of
127 patients with ROS1-positive NSCLC from East Asia
(People’s Republic of China, Japan, South Korea, and
Taiwan) were enrolled and received at least one dose of
crizotinib. The greatest percentage of patients were from
the People’s Republic of China (n ¼ 74; 58.3%) and Japan
(n ¼ 26; 20.5%), with the smallest percentage from Taiwan
(n ¼ 15; 11.8%) and South Korea (n ¼ 12; 9.4%) (Table 1).
The proportions of patients with 0, 1, 2, or 3 previous
chemotherapy regimens were 18.9%, 41.7%, 24.4%, and
15.0%, respectively. The median age of patients was 51.5
years, 97.6% had adenocarcinoma, and 95.3% had metastatic disease (Table 1). There were 49 patients (38.6%)
who received subsequent anticancer therapy, including
patients who received subsequent commercial crizotinib.

Median OS, mo (95% CI)
51.5
33.5
44.4
48.0

(23.3–NR)
(20.6–NR)
(21.7–NR)
(19.5–NR)

95% CIs based on the Brookmeyer and Crowley method.
CI, conﬁdence interval; NR, not reached; OS, overall survival.

Overall Survival
With a median follow-up of 56.1 months (95% CI:
52.1–59.4), the median OS for the total population was
44.2 months (95% CI: 32.0–not reached [NR]19) (Fig. 1).
The probabilities of survival at 24, 36, and 48 months
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Figure 2. Change from baseline in global QoL standardized score (PRO-assessable population). EORTC QLQ-C30 was used for
the global QoL assessment. CI, conﬁdence interval; EORTC QLQ-C30, European Organization for Research and Treatment of
Cancer Core Quality of Life Questionnaire; EORTC QLQ-LC13, European Organization for Research and Treatment of Cancer
Lung Cancer Module; PRO, patient-reported outcome; QoL, quality of life.

were 66.4% (95% CI: 57.2–74.0), 54.1% (95% CI: 44.7–
62.6), and 46.7% (95% CI: 37.3–55.4), respectively.
When stratiﬁed by country, median OS for patients from
the People’s Republic of China and South Korea/Taiwan
was similar to that of the overall population (48.5 mo
and 43.7 mo versus 44.2 mo, respectively) but was
numerically lower for those patients from Japan (31.2
mo) (Fig. 1). Median OS was numerically greatest for
those with no previous chemotherapy regimens (51.5
mo) and lowest for those with one previous chemotherapy regimen (33.5 mo; Table 2). Median OS for those
with two and three previous regimens was 44.4 months
and 48.0 months, respectively.

Quality of Life
Of those on treatment, completion rates of the EORTC
QLQ-LC13 were high at 96.7% to 100%, and 100.0% of
the patients on treatment completed the EORTC QLQC30. Results from the EORTC QLQ-C30 revealed that
an improvement from baseline was observed for global
QoL as early as cycle 2, with statistically signiﬁcant improvements found at cycles 3 to 5, 7, 40, 44, 46, 50, and
56 to 60 (Fig. 2). For most cycles to cycle 60, more than
half of the patients on treatment were noted to have
improved (10-point increase from baseline) or stable
scores in the functioning domains: physical (improved:
16.7%–32.3%; stable: 50.9%–73.3%), role (improved:

Table 3. Most Frequent (10% of Total) Treatment-Related AEs by Grade (Safety Analysis Population)
Crizotinib (N ¼ 127)
Patients With AE, n (%)

Grade 1

Grade 2

Grade 3

Grade 4a

Total

Total
Elevated transaminasesb
Vision disorderb
Diarrhea
Nausea
Neutropeniab
Vomiting
Constipation
Edemab
Leukopeniab
Blood creatinine increasedb
Decreased appetite
Dysgeusia
Fatigue
Bradycardiab
Blood alkaline phosphatase increased

34 (26.8)
61 (48.0)
59 (46.5)
41 (32.3)
45 (35.4)
8 (6.3)
39 (30.7)
34 (26.8)
30 (23.6)
10 (7.9)
19 (15.0)
16 (12.6)
16 (12.6)
9 (7.1)
11 (8.7)
11 (8.7)

49 (38.6)
15 (11.8)
1 (0.8)
11 (8.7)
6 (4.7)
20 (15.7)
4 (3.1)
7 (5.5)
3 (2.4)
20 (15.7)
6 (4.7)
5 (3.9)
1 (0.8)
4 (3.1)
1 (0.8)
2 (1.6)

35 (27.6)
7 (5.5)
0
1 (0.8)
2 (1.6)
12 (9.4)
0
0
1 (0.8)
3 (2.4)
0
1 (0.8)
0
2 (1.6)
2 (1.6)
0

5 (3.9)
2 (1.6)
0
0
0
3 (2.4)
0
0
0
0
0
0
0
0
0
0

124 (97.6)
85 (66.9)
61 (48.0)
53 (41.7)
53 (41.7)
43 (33.9)
43 (33.9)
41 (32.3)
34 (26.8)
33 (26.0)
25 (19.7)
22 (17.3)
17 (13.4)
15 (11.8)
14 (11.0)
13 (10.2)

a

One patient had grade 5 AE (respiratory failure), which occurred after the primary analysis date and was considered treatment related because the investigator relationship was reported as unknown.
b
This item comprised a cluster of AEs that represent similar clinical symptoms or syndromes.
AE, adverse event.
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13.8%–33.3%; stable: 45.5%–66.7%), emotional
(improved: 21.6%–28.6%; stable: 51.4%–62.1%),
cognitive (improved: 14.0%–29.5%; stable: 39.3%–
56.6%), and social (improved: 21.6%–36.1%; stable:
41.8%–67.5%).
Symptoms from EORTC QLQ-C30 with the highest proportion of patients with improvement (10-point decrease
from baseline) from cycle 2 to cycle 60 were appetite loss
(19.0%–33.3%), fatigue (23.0%–50.0%), dyspnea (24.8%–
41.3%), insomnia (24.6%–37.2%), and pain (33.6%–
51.9%). Symptoms from EORTC QLQ-LC13 with the highest
proportion of patients with improvement from cycle 2 to
cycle 60 were coughing (42.6%–50.5%), pain in the chest
(25.9%–35.3%), dyspnea (22.1%–35.3%), and pain in the
arm or shoulder (24.3%–35.3%).

Safety
Median duration of crizotinib treatment was 101.7
weeks (range: 0.6–291.9 wk) for the entire study population, 114.2 weeks (range: 3.9–280.3 wk) for the People’s
Republic of China, 44.4 weeks (range: 0.6–268.0 wk) for
Japan, and 111.0 weeks (range: 1.4–291.9 wk) for South
Korea/Taiwan. Treatment-emergent AEs occurred in
100.0% of the patients, of which 97.6% (n ¼ 124) were
considered treatment related. Serious TRAEs were found
in 8.7% of the patients. Overall, 65 patients (51.2%) died
during the study; disease progression was the most
common cause of death (in 53 of 65 patients). One death
due to an AE (respiratory failure) was considered treatment related because the investigator reported the relationship as unknown. TRAEs leading to permanent
treatment discontinuation, dose reduction, or dosage
interruption occurred in 2.4%, 17.3%, and 30.7% of the
patients, respectively. Most TRAEs were grade 1 or 2 in
severity, with 32.3% of the patients reporting a TRAE of
grade 3 or 4 in severity. The most common TRAEs of any
grade were elevated transaminases (66.9%), vision disorder (48.0%), diarrhea (41.7%), and nausea (41.7%)
(Table 3). The most common grade 3 or 4 TRAEs were
neutropenia (11.8%) and elevated transaminases (7.1%).

Discussion
Here, we present the ﬁnal data on OS, QoL, and safety
from the largest phase 2 study to date of East Asian
patients with ROS1-positive advanced NSCLC. After a
median follow-up of 56.1 months (95% CI: 52.1–59.4),
the median OS for the total population was 44.2 months
(95% CI: 32.0–NR). There were some numerical differences in OS between countries and by number of previous chemotherapy regimens, but the CIs were
overlapping, perhaps owing to the low number of patients in some groups. In addition, OS was lowest for
Japan, but only two patients (7.7%) had received
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crizotinib as ﬁrst-line therapy for advanced disease,
whereas 18 patients (24.3%) from the People’s Republic
of China had received crizotinib as ﬁrst-line therapy for
advanced disease, so it is possible that the patients from
Japan had more advanced disease at the time of study
enrollment. Nevertheless, these results are consistent
with the OS found in patients with ROS1-positive NSCLC
treated with crizotinib from other geographic locations.12,19 In the PROFILE 1001 study based in the
United States, Australia, Japan, and South Korea
(NCT00585195; N ¼ 53, including 21 Asian patients),
after a median follow-up of 62.6 months, the OS was 51.4
months (95% CI: 29.3–NR).12 A phase 2 European study
(NCT02183870; N ¼ 30) of crizotinib in ROS1-positive
patients with NSCLC reported a median OS that was NR
after 44.9 months of follow-up, and the 24-month OS
probability was 66%, which is similar to what was
observed in this study.19 Studies of other ROS1 inhibitors in the setting of ROS1-positive advanced NSCLC
are limited and do not focus on East Asian patients.
Results of an integrated analysis of three ongoing phase
1 or 2 trials of the multitargeting TKI entrectinib, in
ROS1-positive NSCLC (n ¼ 53) with a median follow-up
of 15.5 months, revealed median OS that was NR (95%
CI: 15.1–NR) and 85% of patients were alive at 12
months.20 In a small, open-label phase 2 study of ceritinib, a TKI most active against ALK but also IGF-1 receptor and ROS1,21 in patients with ROS1-positive NSCLC
(n ¼ 28), median OS was 24 months (95% CI: 5–43),
with a 12-month OS rate of 56% after a median followup of 14 months.22 A phase 1/2 study of the ALK/
ROS1 TKI lorlatinib did not report OS.23 A retrospective
study of eight assessable patients with ROS1-positive
NSCLC investigated the clinical activity of the ALK/ROS1
inhibitor brigatinib, but OS data were not reported.24
Last, one previously published simulated treatment
comparison analyzed four phase 1/2 studies to compare
the efﬁcacy of crizotinib and entrectinib in ROS1-positive
NSCLC.25 This study found a higher but not signiﬁcant
ORR favoring crizotinib (risk ratio [RR] ¼ 1.04, 95% CI:
0.85–1.28). In the adjusted comparison, the 12-month
landmark OS difference for crizotinib estimated a not
signiﬁcant 1% increased risk of death (RR ¼ 1.01, 95%
CI: 0.90–1.12). The study concluded that crizotinib and
entrectinib have comparable efﬁcacy in ROS1-positive
NSCLC. Although OS data with other ROS1 TKIs are still
emerging, and baseline differences in the study populations and relatively small trial populations complicate
direct crosstrial comparisons, our ﬁndings reveal that
treatment with crizotinib provided meaningful clinical
beneﬁt in East Asian patients with ROS1-positive
advanced NSCLC. Data on postprogression therapy were
not available for this study; this lack of available data
represents one limitation of the data interpretation.
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The baseline and disease characteristics of the population were generally similar to other reports of East
Asian patients with ROS1-positive advanced NSCLC and
patients from Europe and the United States.12,26–28
Studies of patients with ROS1-rearranged advanced
NSCLC have found an association with non- or lightsmoking history and younger age compared with
patients with NSCLC without ROS1 gene rearrangements.9,29 Our population is consistent with these ﬁndings as it comprised patients of whom only 28.3% had a
history of smoking and with a median age of 51.5
years. Although in the total population there were
slightly more females than males, in the Japanese and
South Korean or Taiwanese populations there was a
greater percentage of females compared with the total
population. One study from Europe has found a greater
percentage of ROS1 fusions in females (10.2%) than
males (0.4%; p ¼ 1.2E-10).29
The trend toward improvement in patient-reported
global QoL found in the initial analysis was maintained
with the extended follow-up described here.14 Because
maintaining QoL is an important goal of cancer therapy30
and poorer QoL is associated with shorter survival of
patients with cancer,31 these results are clinically relevant and further support the use of crizotinib in this
patient population. Results are presented for the ﬁrst 60
cycles of treatment because smaller percentages of patients (20%) at later time points limited the interpretation of the results.
The safety proﬁle with the long-term follow-up
revealed here was consistent with the known safety
proﬁle of crizotinib and with the initial report.11,14 As
expected, the longer duration of treatment led to an increase in the number of AEs in the course of the study,
but as in the previous report, most were grade 1 or 2 in
severity. Small increases were found in the numbers of
patients with serious TRAEs, grade 3 or 4 TRAEs, TRAEs
leading to permanent discontinuation of crizotinib, and
TRAEs leading to dosage interruptions and dose reductions. This study represents one of the longest durations of crizotinib treatment in a clinical trial
(approximately 24 mo). The consistency of these safety
ﬁndings in an Asian population compared with other
studies should give reassurance to physicians and their
patients when considering the long-term use of crizotinib in ROS1-positive NSCLC.
In conclusion, these results represent the largest
phase 2 trial of an ALK/ROS1 inhibitor to treat patients
with ROS1-positive advanced NSCLC and the ﬁrst trial of
its kind conducted in East Asia. With approximately 5
years of follow-up and a median OS of 44.2 months,
these data provide a new benchmark for OS in this
population. Taken together, the long OS, maintenance of
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QoL, and favorable AE proﬁle through long-term use
support the continued use of crizotinib in the treatment
of patients with ROS1-positive advanced NSCLC in East
Asia.
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