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Abstract. C-ros oncogene 1 receptor tyrosine kinase (ROST)
rearrangement forms a novel molecular subgroup of non-small
cell lung cancer (NSCLC). The present study explored the clin-
icopathological features and clinical efficacy of crizotinib in
patients with ROSI-positive NSCLC. A retrospective analysis
of 2,617 cases of NSCLC diagnosed between January 2013
and December 2016 was performed. ROS!/ fusion genes
were detected by reverse transcription-quantitative poly-
merase chain reaction, fluorescence in situ hybridization or
next-generation sequencing techniques, and patients positive
for the ROSI fusion gene received oral treatment with crizo-
tinib. The ROSI fusion was identified in 67 out of 2,617 cases
(2.56%), including 21 cases that were male and 46 cases
that were female. The median age was 68 years. Among
these cases, 59 (88.06%) were adenocarcinoma and 8 were
non-adenocarcinoma. According to Tumor-Node-Metastasis
(TNM) staging, 4 cases were stage I-IIla and 63 (94.02%)
were stage I1Ib-IV. The epidermal growth factor receptor
(EGFR) gene status included 60 cases of wild-type, 1 case
of co-mutation and 6 unknown cases. Statistically significant
differences were identified for sex, TNM staging and EGFR
gene status between ROS! fusion gene-positive and -negative
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patients (P<0.001). A total of 23 patients received oral treat-
ment with crizotinib, of which 13 (56.52%), 5 (21.74%) and
5 (21.74%) patients demonstrated a partial response, stable
disease and progressive disease, respectively. The objective
response rate was 56.52% and the disease control rate was
78.26%. Among all patients, the median progression-free
survival (mPFS) time was 14.5 months. No differences were
revealed in the mPFS time with regard to age, sex, smoking
history, performance status score, histopathological type,
TNM staging, tumor protein p53 gene status, EGFR gene
status and first-line crizotinib treatment, whether by single or
multiple factor analysis. The grade 3/4 treatment-associated
adverse events included gastrointestinal disturbance, followed
by increased transaminase concentration. In conclusion, the
rate of ROSI fusion in NSCLC among the patients is low, and
crizotinib is an effective and safe drug for the treatment of
ROSI-positive advanced NSCLC.

Introduction

Lung cancer is the leading cause of cancer-associated
mortality in males and females in China. The majority of
patients present with advanced non-small cell lung cancer
(NSCLC) at the time of diagnosis. NSCLC may be catego-
rized by the driving mutations identified in certain subtypes,
including epidermal growth factor receptor (EGFR), Kirsten
rat sarcoma viral oncogene (KRAS) and anaplastic lymphoma
kinase (ALK) mutations (1-4). Oncogenic ROSI rearrange-
ments have become one of the established molecular targets in
lung cancer; however, they have only been identified in 1-2%
of NSCLC cases (5,6). A total of 15 ROS]I fusion partner genes
have been reported, including H-2 class II histocompatibility
antigen gamma chain (CD74), sodium-dependent phosphate
transport protein 2B (SLC34A2), golgi-associated PDZ and
coiled-coil motif-containing protein (GOPC), coiled-coil
domain-containing protein 6 (CCDC6), syndecan-4 (SDC4),
tropomyosin alpha-3 chain (TPM3), ezrin (EZR), leucine-rich
repeats and immunoglobulin-like domains protein 3 (LRIG3),
ER lumen protein-retaining receptor 2 (KDELR2), LIM
domain and actin-binding protein 1 (LIMAI), zinc finger
protein MSN2 (MSN), clathrin heavy chain 1 (CLTC), tumor
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protein D53 (TPD52L1I), L-amino-acid oxidase (FIG) and
transmembrane protein 106B (TMEM106B) (7-9).

For patients with advanced NSCLC, chemotherapy and
radiation provide only palliative relief, however, prognosis is
poor for these patients. Molecular targeted therapy is effective
for patients with advanced NSCLC with associated gene muta-
tions. The EGFR tyrosine kinase inhibitors (TKIs), including
geftinib, have been widely used as first-line treatments and
have higher a sensitivity compared with platinum-based
chemotherapy in advanced NSCLC with EGFR muta-
tions (10). Crizotinib, an ALK inhibitor, was the first targeted
agent approved by the US food and drug administration for
the treatment of advanced ROS/-rearranged NSCLC, based on
a series of trials (11,12). These trials revealed that the objec-
tive response rate was 72%, with a median progression-free
survival (mPFS) time of 19.2 months. In addition, crizotinib
demonstrated higher overall response and disease control rates
and a longer progression-free survival (PFS) time in patients
with NSCLC with ROSI rearrangements, when compared
with pemetrexed.

However, the majority of the aforementioned studies were
performed among Caucasian populations. Therefore, the
present study analyzed the clinicopathological features and
clinical efficacy of crizotinib in Chinese patients with NSCLC
and ROS] rearrangement.

Patients and methods

Patients. A total of 2,617 patients diagnosed with NSCLC at
Zhejiang Rongjun Hospital (Jiaxing, China), Zhejiang Cancer
Hospital (Hangzhou, China) and Fujian Cancer Hospital
(Fuzhou, China) between January 2013 and December 2016
were included in the current study (Fig. 1). The clinicopatho-
logical features of the patients are presented in Table I. The
median age of all patients was 52 years (range, 22-92 years),
including 1,415 males and 1,202 females. The inclusion criteria
were as follows: i) Pathologically confirmed NSCLC with
at least one measurable lesion; and ii) ROSI-positive cancer,
as assessed by reverse transcription quantitative-polymerase
chain reaction (RT-qPCR), fluorescence in situ hybridization
(FISH) or next-generation sequencing (NGS) techniques. The
exclusion criteria were as follows: i) ROSI-negetive cancer,
and ii) patients who could not tolerate crizotinib therapy. The
specimen types included fine-needle aspirate or broncho-
scopic biopsy specimens (1,293 cases), surgical specimens
(758 cases) and cytology specimens (566 cases). The patients'
medical records were reviewed to evaluate clinicopathological
features and treatment regimens. All clinical data included
the patient's age, sex, smoking status, tumor histological type,
performance status (PS), Tumor-Node-Metastasis (TNM)
staging (13), EGFR gene status and previous treatment
regimens. Non-smokers were defined as patients with a
smoking dose of <100 cigarettes in their lifetime. The study
was approved by the Ethics Committee of Zhejiang Rongjun
Hospital (Jiaxing, China) and written informed consent was
obtained from each participant.

Immunohistochemistry (IHC). The paraffin-embedded
sections (4 ym) were then dewaxed using grade I, IT and III
xylene for 5 min. Subsequently, the sections were hydrated
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using 95% ethanol for 1 min followed by 80% ethanol for
1 min, and washed with PBS three times for 1 min each
time. Tissue samples were subjected to antigen retrieval in
a microwave (600 W; Siemens AG, Munich, Germany) with
1 mM EDTA (pH 9.0; Fuzhou Maixin Biotech Co., Ltd.,
Fuzhou, China) four times for 5 min. ROS1 (D4D6) rabbit
monoclonal antibody (catalog no. sc-3287; Cell Signaling
Technology, Inc., Danvers, MA, USA) was applied at 1:150 in
SigalStain antibody diluent (Cell Signaling Technology, Inc.)
at room temperature for 1 h. The sections were then incu-
bated with 500 uxg/ml normal goat IgG (catalog no. sc-2004;
1:3,000; DAKO; Agilent Technologies, Inc., Santa Clara, CA,
USA) dissolved in 1% BSA in PBS (pH 7.4) for 1 h at room
temperature. The sections were washed with PBS and then
incubated with horseradish peroxidase (HRP)-conjugated goat
anti-rabbit antibody (catalog no. 414162; Nichirei Corporation,
Tokyo, Japan) in 1% BSA in PBS for 1 h at room tempera-
ture. Following washing with PBS, the sites of HRP were
visualized with diaminobenzidine (DAB). As a negative
control, certain sections were reacted with goat IgG. DAB
or 3-amino-9-ethylcarbazole was used as the chromogen and
slides were counterstained with haematoxylin for 2 min at
room temperature prior to mounting. The color development
was observed with a light microscope) (magnification, x200).
ROSI THC was scored using the following scoring system:
0, no staining; 1+, faint cytoplasmic reactivity without any
background staining; 2+, moderate cytoplasmic reactivity;
and 3+, granular cytoplasmic reactivity of strong intensity in
10% of tumor cells.

RT-gPCR. Total RNA was extracted from three to four
sections of 3-ym thick formalin-fixed paraffin-embedded
(FFPE) tissues using an RNeasy FFPE kit (Qiagen
GmbH, Hilden, Germany). The ROSI fusion was readily
detected by PCR using a ROS! fusion gene detection kit
(Amoy Diagnostics Co., Ltd, Xiamen, China), according
to the manufacturer's protocol. Briefly, total RNA was
subjected to reverse transcription with a RT-PCR kit
(catalog no. M1701, Promega Corperation, Madison, WI,
USA) under the following conditions: 42°C for 1 h and
95°C for 5 min. The resulting complementary DNA solu-
tions were used in multiplex RT-qPCR to detect ROSI
fusion gene mRNA. For each case, four reactions were
performed to amplify SLC34A2-ROSI, SDC4-ROSI,
CD74-ROS1, EZR-ROS1, TPM3-ROS1, LRIG3-ROSI and
GOPC-ROSI, and the reference gene HPRTI. All primers
were included in the AmoyDx® ROSI Gene Fusions
Detection kit (AmonyDiagnostics Co., Ltd., Xiamen,
China). All the assays were performed on an Agilent
Mx3000P QPCR instrument (Agilent Technologies, Inc.).
The following PCR procedure was used: An initial denatur-
ation at 95°C for 5 min, followed by 95°C for 25 sec, 64°C
for 20 sec and 72°C for 20 sec to ensure the specificity,
and 31 cycles of 93°C for 25 sec, 60°C for 35 sec and 72°C
for 20 sec to perform the data collection. Quantification
was achieved using the 2424 method (14) according to the
fusion fluorescence signal. Assay reactions achieving Cq
values of <30 cycles were considered positive. The house-
keeping gene HPRTI was used to control the integrity of
the RNA.
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Table I. Clinical characteristics of patients.

Total patients (n=2,617)

Clinical characteristic ROSI-positive (n=67) ROSI-negative (n=2,550) P-value® Crizotinib-treated (n=23)
Median age, years (range) 68 (35-79) 52 (22-92) 0.126 64 (35-79)
Sex <0.001

Male 21 1,394 8

Female 46 1,156 15
Smoking status 0.025

Yes 15 908 2

No 52 1,642 21
Stage <0.001

I-1l1a 4 809 0

IIIb-1V 63 1,741 23
Histology 0.066

Adenocarcinoma 59 2,009 23

Non-adenocarcinoma 8 541 0
Specimen type >0.999

Fine-needle aspirate or

bronchoscopy specimen 46 1,247 14

Surgical specimens 4 754 0

Cytology specimens 17 549 9
EGFR status <0.001

Wild-type 60 941 17

Mutation 1 485 0

Unknown 6 1,124 6

*Comparison between the clinical characteristics of ROS! fusion-positive and -negative patients. ROS1, C-ros oncogene 1 receptor tyrosine
kinase; EGFR, epidermal growth factor receptor.

(n=2617)

All tested by RT- gPCR and/or FISH and/or NGS

A

(n=67)

ROS1-positive by RT-qPCR and/or FISH and/or NGS

ROS1-negative by RT-qPCR
and/or FISH and/or NGS
(n=2550)

ROS1-positive patients treated with crizotinib (n=23)

Y

Excluded: Did not receive
crizotinib (n=44)

Alone surgery (n=4)
Financial reasons (n=10)

Still on chemotherapy (n=25)
Early death (n=3)

DC-CIK (n=1)

Other targeted drugs (n=1)

Figure 1. Study flow chart. RT-qPCR, reverse transcription-quantitative polymerase chain reaction; FISH, fluorescence in situ hybridization; NGS,
next-generation sequencing; ROS1, C-ros oncogene 1 receptor tyrosine kinase; DC-CIK, dendritic cells- cytokine-induced killer cells.
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Figure 2. Histopathological staining. (A) Cytological smear revealing tumor cells of lung adenocarcinoma (magnification, x200). (B) Hematoxylin and eosin
staining revealing lung adenocarcinoma tumor cells (magnification, x120). (C) Immunohistochemical staining revealing tumor cells positive for monoclonal

anti-thyroid transcription factor-1 antibody (magnification, x100).

FISH. FISH analysis was performed on 3-um thick tissue
microarrays with a break-apart probe specific to the ROS/
locus (ZytoLight® SPEC ROS1 Dual Color Break Apart Probe;
ZytoVision GmbH, Bremerhaven, Germany), according to the
manufacturer's protocol. The slides were observed using a fluo-
rescent microscope equipped with a digital camera (Shanghai
Xinsheng Photoelectric Technology Co., Ltd., Shanghai,
China). Tumor cells whose nuclei exhibited =1 FISH signals of
each color were enumerated. Cells positive for the rearrange-
ment were defined as those with split signals or isolated green
signals. A specimen was considered as ROS/-rearranged if the
rearrangement-positive cells constituted 15% of the enumer-
ated tumor cells.

NGS. Genomic DNA sequencing libraries were prepared
using the protocols recommended by the Illumina TruSeq
DNA Library Preparation kit (Illumina, Inc., San Diego,
CA, USA). For samples close to the minimum input require-
ment, additional pre-capture PCR cycles were performed
to generate sufficient PCR product for hybridization.
The libraries were hybridized to custom-designed probes
(Integrated DNA Technologies, Inc., Coralville, IA, USA),
including all exons of 170 genes and selected introns
of ALK, RET and ROSI, for the detection of genomic
rearrangements. DNA sequencing was performed on a
HiSeq3000 sequencing system (Illumina, Inc.) with 2x75
base pair paired-end reads. The reads were aligned to the

human genome build GRCh37 using Burrows-Wheeler
aligner (https://sourceforge.net/projects/bio-bwa/files/
bwa-0.7.15.tar.bz2/download). Somatic single nucleo-
tide variant and indel calls were generated using
MuTect (https://software.broadinstitute.org/gatk/documen-
tation/version-history.php?id=7712&page=4) and GATK
version 3.0 (https://software.broadinstitute.org/gatk/documen-
tation/version-history.php?id=7712&page=4),respectively.
Somatic copy number alterations were identified with CONTRA
version 2.0.8 (https://sourceforge.net/projects/contra-cnv/files/).
Genomic rearrangements were identified by software devel-
oped in-house for analyzing chimeric read pairs.

Evaluation of response. Patients received 250 mg crizotinib
twice daily and continued to receive therapy as long as they
did not have progressive disease (PD) or intolerable side
effects. The patients were evaluated for safety at least once
every 2 weeks for the first two cycles and then at least every
4 weeks thereafter. Radiologic assessments were performed
at baseline and generally following every two cycles of treat-
ment. Additional assessment could be performed at any time
when symptoms or signs suggested that the disease may be
progressive. Clinical responses were evaluated according to
the response evaluation criteria in solid tumors version 1.1 (15).
PFS time was measured from the first day of treatment until
either tumor progression or mortality from any cause. The last
follow-up was on December 30, 2016.
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Figure 3. Detection of tumor cells with rearrangement of the ROS-1 gene by (A) reverse transcription-quantitative polymerase chain reaction, (B) fluorescence
in situ hybridization (magnification, x1,000). (C) Next-generation sequencing. Chr, chromosome; ROS/, C-ros oncogene 1 receptor tyrosine kinase; SDC4,

syndecan-4.

Statistical analysis. Categorical variables were compared
using the ¥ test or Fisher's exact test when necessary. Survival
curves were estimated using the Kaplan-Meier method and
the log-rank test, with Bonferroni's correction applied for
>2 groups. Statistical analysis was performed using SPSS
version 19.0 software (IBM Corp., Armonk, NY, USA). All
P-values were two-sided and P<0.05 was considered to indi-
cate a statistically significant difference.

Results

Patient characteristics. The histopathological findings from
different specimen types are demonstrated in Fig. 2. Results
from tumors revealed to be ROSI-positive with the use of
RT-qPCR, FISH or NGS are presented in Fig. 3. A total of
67 patients (2.56%) were identified with ROSI rearrange-
ments, including 21 males and 46 females. The median age
was 68 years. Among these cases, 59 (88.05%) were adeno-
carcinoma and 8 were non-adenocarcinoma. According to
the TNM staging, 4 cases were stage I-IIIa and 63 (94.03%)
were stage IIIb-IV. The EGFR gene status included 60 cases
of wild-type, 1 case of co-mutation and 6 cases of unknown

status. Statistically significant differences were identified
with regard to sex, smoking history, TNM staging and EGFR
gene status between ROS! fusion gene-positive and -negative
patients (P<0.05). No statistical significance was observed for
age (P=0.126), histopathological type (P=0.066) or specimen
type (P>0.999) between ROSI fusion-positive and ROSI
fusion-negative patients. The clinicopathological features
of the patients are outlined in Table I. A total of 23 patients
with advanced NSCLC and a median age of 64 years (range,
35-79 years) received crizotinib, including 4 as first-line, 5, as
second-line and 14 as third-line or later therapy.

Treatment response to crizotinib in patients with ROSI
rearrangement. The tumor responses of patients who
received crizotinib are presented in Table II. No patient
exhibited a complete response, 13 achieved a partial response
(Fig. 4), 5 exhibited stable disease and 5 presented with PD.
The objective response rate (ORR) was 56.52% and the
disease control rate (DCR) was 78.26%. Among all cases, the
median PFS time was 14.5 months (Fig. 5). To assess whether
different factors could be used as predictive biomarkers of
the median PFS time of patients treated with crizotinib,
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Table II. Efficacy of crizotinib in 23 cases of C-ros oncogene 1 receptor tyrosine kinase-positive non-small cell lung cancer.

Response CR,n PR,n SD,n

PD,n

ORR, % DCR, % mPFS, months

Efficacy 0 13 5

5 56.52 78.26 14.5

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, objective response rate; DCR, disease control

rate; mPFS, median progression-free survival.

Figure 4. Computed tomography scan of a patient with C-ros oncogene 1
receptor tyrosine kinase fusion-positive non-small cell lung cancer (A) prior
to and (B) following crizotinib treatment, demonstrating a good partial
response.

Progression-free survival of crizotinib in ROS7-rearranged NSCLC
150+

1004

Percent survival

c L) ) ) L 1
0 5 10 15 20 25

Progression-free survival (months)

Figure 5. Progression-free survival of crizotinib in ROS/-rearranged NSCLC.
ROSI, C-ros oncogene | receptor tyrosine kinase; NSCLC, non-small cell
lung cancer.

single and multiple factor analyses were performed,
including for age, sex, smoking history, PS score, pathology
type, TNM staging, tumor protein p53 gene status, EGFR
gene status and treatment line of crizotinib. Although EGFR
status was significantly associated with median PFS time
(P=0.038) in signal factor analysis (Table III), the results
revealed no significant differences in median PFS time asso-
ciated with these factors following multiple factor analysis
(Tables IIT and IV).

The most common treatment-associated adverse events
were of grades 1 and 2, including nausea, abdominal pain,
diarrhea, visual disturbances, increased transaminase concen-
trations and skin rash. However, grade 3/4 gastrointestinal
disturbance and increased levels of hepatic transaminases were
observed in 4 (17.39%) and 2 (8.69%) patients who received
crizotinib, respectively. Two patients stopped crizotinib

Table III. Single-factor analysis of the mPFS time of the
patients.

mPFES,

Clinical features n months 95% CI  P-value

Sex 0.386
Male 8 14.5 8.3-20.7
Female 15 10.5 0.1-20.9

PS 0.489
0-1 21 14.5 7.3-21.7
2 2 64 -

Age, years 0.426
<60 14 152 7.6-22.8
>60 9 10.5 2.5-18.6

Smoking history 0.191
Yes 2 64 -

No 21 14.5 9.5-19.5

Pathology
Adenocarcinoma 23 14.5 9.5-19.5
Non-adenocarcinoma 0 - -

Crizotinib 0.106
First-line 5 14.5 9.5-19.5
Second-line 4 10.5 2.7-18.3
Third- or further-line 14 3.7 0.0-9.9

TNM staging
I-IITA 0 - -

IIIB-IV 23 14.5 9.5-19.5

EGFR status 0.038
Mutation 0 - -

Wild-type 19 9.0 3.7-14.3
Unknown 4 - -

TP53 status 0.254
Mutation 2 4.2 1.0-74
Wild-type 2 14.5 -

Unknown 19 14.5 9.5-19.5

mPFS, median progression-free survival; CI, confidence interval; PS,
performance status; EGFR, epidermal growth factor receptor; TP53,
tumor protein p53; TNM, Tumor-Node-Metastasis.

treatment for 3 days due to gastrointestinal disturbance.
Patients with elevated transaminase levels were treated at a
lower dose without recurrence of dose limiting toxic effects.
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Table IV. EGFR status analysis of the median progression-free survival time of the patients.

Index B SE

Wald

P-value RR 95% CI

EGFR status -0.927 0.519

3.192

0.074 0.396 0.143-1.094

EGFR, epidermal growth factor receptor; CI, confidence interval; RR, relative risk; B, constant coefficient; SE, standard error.

Discussion

In 2007, it was first identified that ROS/ fusion genes are
potential oncogenic drivers in NSCLC, as they were revealed
in a rare subset of lung adenocarcinomas (16). ROS! gene rear-
rangements were detected in 0.9-1.7% of unselected patients
with NSCLC (17,18). However, the frequency of ROS! fusions
increased to 3% in lung adenocarcinoma and to 3.9-7.4% in
patients with lung adenocarcinoma who possessed wild-type
EGFR/KRAS/ALK (5,19-21). The frequency of ROS! rear-
rangement was 2.56% among unselected patients with NSCLC
in the current study, which was slightly higher compared with
the results of previous studies. This may have been associated
with the higher incidence of lung adenocarcinoma (79.02%) in
the present study.

Commonly, studies have demonstrated that ROS! fusions
are mutually exclusive with respect to EGFR, KRAS mutations
or ALK fusions (19,21). However, co-mutation of ROSI with
other driver genes has been reported in the literature (22-25).
In these previous studies, 2 advanced NSCLC patients with
concomitant ROSI rearrangements and deletion of EGFR
exon 19 presented with a partial response following first-line
treatment with gefitinib. In addition, 1 patient with ALK/ROS1
coexistence was treated with crizotinib for 3 months and
responded to this inhibitor (26). However, KRAS oncogene
point mutations may interfere with ROSI signaling that is
otherwise intact, resulting in a lack of response to crizotinib,
and these are therefore associated with a poor ROS/-targeted
therapy response (27). For patients with co-mutation
ROSI-positive NSCLC, further studies are required to summa-
rize the clinical presentation, different therapy regimens and
prognostic factors.

Patients with EGFR mutations in Eastern Asia tend to be
female, non-smokers and exhibit adenocarcinoma histology, on
the basis of subgroup analysis (28). In addition, certain studies
have demonstrated that patients with ROS/ rearrangements
are often younger, non-smokers and exhibit adenocarcinoma
histology (20,29). However, other studies have reported contra-
dictory findings (19,30). The current results demonstrated
that patients with ROS! rearrangement were more frequently
female with advanced-stage disease. Similar to EGFR-mutated
NSCLC, differences have been revealed in clinicopathological
features between Eastern Asian and Caucasian patients (31).
For patients with ROSI-positive NSCLC, the biological
features between different ethnicities require further research.

Although FISH has been approved for the detection of gene
rearrangement in NSCLC, the high cost and complex opera-
tion limits its use (5,32). Based on experience with ALK, assays
for the detection of ROS/ have included FISH, RT-qPCR and
NGS (33). These methods of detection each have their own

advantages and disadvantages. In the current study, RT-qPCR
was used for ROS! fusion detection due to its high sensitivity,
requirement for small samples and shorter detection time.
NGS is a novel method for detecting large numbers of gene
fusions with known and unknown genes, and gene mutations,
at the same time (34).

Crizotinib has been demonstrated to be an effective drug
in improving the prognosis of patients with NSCLC and ROS1
rearrangements. The objective response rate was previously
identified to be 72% with an mPFS time of 19.2 months (11). A
study reported that East Asian patients with ROS! fusion who
were treated with crizotinib demonstrated an ORR of 69.3%
and an mPFS time of 13.4 months (35). In Chinese NSCLC
patients with ROS! rearrangements, crizotinib demonstrated a
higher ORR (80.0%) and DCR (90.0%), and a longer PFS time
(294 days) when compared with pemetrexed (30).

The current results demonstrated that crizotinib is effec-
tive against advanced NSCLC carrying activated ROSI
kinase. In 23 patients, the majority of whom had received
multiple previous therapies, an ORR of 56.52% and DCR of
78.26% were observed. Among all cases, the mPFS time was
14.5 months. This response rate is high when compared with
the response rate of ~10% in such cancer cases treated with
second-line chemotherapy. In addition, no associations were
revealed between biological features and mPFS time.

However, similar to EGFR TKIs and ALK TKIs, there
is inevitable acquisition of resistance to targeted therapies.
The acquired resistance mechanism for crizotinib in patients
with NSCLC and ROS] rearrangements is as yet unidentified.
Molecular changes associated with this type of resistance in
NSCLCs with ROS! rearrangement are heterogeneous and
include ROSI tyrosine kinase mutations, EGFR activation and
epithelial-to-mesenchymal transition (36).

In conclusion, the present study suggests that the rate
of ROSI fusion in Chinese patients with NSCLC is low. As
an effective and safe drug, crizotinib may be use for treating
patients with ROSI-positive advanced NSCLC. However, for
this subtype, further studies are required to summarize the
biological features and optimal treatments. Additionally, the
current study had certain limitations. Firstly, it was a retrospec-
tive study, which may have allowed selection bias, and secondly,
the number of patients treated with crizotinib was relatively
small. Further large-scale studies are therefore required.
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