
free survival (PFS) and overall survival (OS) were calculated by the Kaplan-Meier
method. The hazard ratio (HR) for the risk of progression or death was calculated using
multivariate Cox regression model.

Results: A total of 5286 patients were screened and 176 eligible patients were included.
Median PFS and OS were 12.4 months (95% CI, 10.3-14.6 months) and 45.6 months
(95% CI, 37.6-53.7 months), respectively. 36.3% of patients were 5-year survivors.
Extrathoracic metastasis before crizotinib treatment was independently associated with
worse PFS (HR, 1.77, 95% CI, 1.24-2.53, P< 0.01) and OS (HR, 1.61, 95% CI, 1.02-
2.54, P¼ 0.04). 45 patients were sequentially treated with newer-generation ALK-TKIs,
obtaining a statistically longer OS (54.8 months, 95% CI, not calculable) than patients
who were solely treated with crizotinib during clinical management (36.6 months, 95%
CI, 29.2-43.9 months, P< 0.01).

Conclusions: Our study provides useful information about ALK-rearranged, advanced
lung adenocarcinoma patients treated with ALK-TKIs in a real-world setting.

Legal entity responsible for the study: The authors.

Funding: Has not received any funding.

Disclosure: All authors have declared no conflicts of interest.

143P Role of radiotherapy in management of brain metastases in anaplastic
lymphoma kinase (ALK)-rearranged non-small cell lung cancer
(NSCLC): A single-center retrospective study

Y. Zhao1, B. Zhang2, Y. Zhang3, S. Wang3, J. Qian4, B-H. Han3

1Respiratory Department, Shanghai Chest Hospital, Shanghai, China, 2Department of
Pulmonary, Shanghai Chest Hospital, Shanghai, China, 3Shanghai Chest Hospital,
Shanghai, China, 4Pulmonary Medicine, Shanghai Chest Hospital, Shanghai, China

Background: Targeted therapies provide benefits in ALK-rearranged patients with
brain metastases (BM). However, role of radiotherapy in these patients hasn’t been
established. This study sought to determine if upfront radiotherapy in combination
with targeted therapies can impact patient outcomes.

Methods: A total of 60 ALK-rearranged patients with BM were included for analysis. 34
patients developed BM prior to TKIs: 20 patients received radiotherapy followed by cri-
zotinib and 14 received upfront crizotinib. 26 patients developed BM while receiving
crizotinib: 13 patients were treated with crizotinib beyond progression after brain
radiotherapy and 13 received next-generation TKIs with or without radiotherapy.
Overall survival (OS) and intracranial time to progression (IC-TTP) were calculated
from the date of BM.

Results: Among patients with BM prior to TKIs, upfront radiotherapy cohort had longer
IC-TTP (22.9 vs 8.9 months; p¼ 0.022) and longer OS (28.6 vs 23.3; p¼ 0.024) compared
to upfront crizotinib cohort. Of patients who developed BM while receiving crizotinib,
continuation of crizotinib plus radiotherapy for those without extracranial progression
can give another intracranial progression-free time. However, next-generation TKIs
cohort showed superior median IC-TTP compared to crizotinib beyond progression
(11.4 vs 7.2 months; p¼ 0.006). Patients treated with radiotherapy followed by second
TKIs even had much longer IC-TTP (21.8 vs 7.2 months; p¼ 0.009), though median IC-
TTP of second TKIs without radiotherapy failed to reach statistical significance compared
with crizotinib beyond progression (10.4 vs 7.2 months; p¼ 0.1).

Conclusions: Upfront radiotherapy provided better outcomes for ALK-positive
patients who developed BM before TKIs and during treatment of crizotinib, and should
be considered.

Legal entity responsible for the study: The authors.

Funding: Has not received any funding.

Disclosure: All authors have declared no conflicts of interest.

144P Clinical and treatment features associated with improved 5-year
survival rate in ALK-positive lung cancer treated with ALK-TKIs

A. Passaro1, A. Prelaj1, G. Spitaleri1, E. Del Signore1, G. Rossi1, E. Guerini-Rocco2,
M. Barberis2, C. Catania1, F. de Marinis1

1Division of Thoracic Oncology, European Institute of Oncology, Milan, Italy, 2Division
of Pathology, European Institute of Oncology, Milan, Italy

Background: ALK rearrangement predicts for prolonged survival in pts with metastatic
NSCLC treated with ALK TKIs. Long-term survival, however, remains undefined in a
real-world population. The objective of this study was to determine the 5-years survival
in these patients and identify clinical factors associated with OS improvement.

Methods: Pts with ALK-rearranged metastatic NSCLC who had been treated with ALK
TKIs at European Institute of Oncology between 2013 and 2018 were retrospectively
reviewed and analyzed for efficacy outcomes.

Results: Among 105 pts, mPFS and mOS were 13.6 mos (95% CI: 9.8 – 17.3) and 40.4
mos (95% CI: 33.6 – 47.1), respectively. 5-year survival rate was 21%, and more than
half of overall pts population (51.4%) were treated with different ALKis for more than
3 yrs. The 55.2%, 42.8% and 2% of pts received one, two or three TKIs, respectively. In
99 pts, crizotinib was the first ALKi used with a mPFS of 13.6 (9.8 - 17.3) mos.
Univariate analysis showed a positive correlation between mOS and age (< vs� 65 yrs)

(42.9 vs 36.3 mos; HR¼ 0.58, 95% CI: 0.34 – 0.98, p¼ 0.042), ECOG PS 0/1 vs 2 (44.4
vs 18.4 mos; HR¼ 0.23, 95% CI: 0.12 – 0.44, p< 0.001) and absence of baseline brain
metastases (44.5 vs 22.9 mos; HR¼ 0.59, 95% CI: 0.35 – 0.97, p¼ 0.04). Multivariate
analysis, adjusted for age, sex, smoking status and ECOG PS, showed that over young
age (< 65) and good ECOG PS (0/1), the number of the metastatic sites (< 3 vs� 3)
(54.1 vs 36.3 mos; HR¼ 0.58, 95% CI: 0.34 – 0.98, p¼ 0.045) and the use of RT for oli-
goprogression/palliative management (48.4 vs 36.3 mos; HR¼ 0.58, 95% CI: 0.35 –
0.95, p¼ 0.033) were significantly associated with prolonged OS. Median IC-PFS was
40 (23.6 – 56.3) mos. Pts without baseline brain metastases reported a significantly lon-
ger IC-PFS (55.0 vs 17.3 mos, IC95% HR 0.51, p¼ 0.029).

Conclusions: In this broad real-world population, the clinical benefit was consistent with
a 5-year survival of 21%. The absence of brain metastases, the use of palliative RT and the
tumour burden resulted as independent positive prognostic factors associated with a stat-
istically significant improvement of prolonged survival. Based on these findings, clinicians
can gain an enhanced estimation of long-term outcomes in this population.

Legal entity responsible for the study: The authors.

Funding: Has not received any funding.

Disclosure: All authors have declared no conflicts of interest.

145P Clinicopathological characteristics and outcome of advanced ROS1-
positive non-small cell lung cancer in Asian patients

C.Y.X. Kho1, D.W-T. Lim2, D.S.W. Tan2, W.L. Tan2, T. Rajasekaran2, A. Jain2, C.K. Toh2, M-
K. Ang2, E.H. Tan2, Q.S. Ng2

1Yong Loo Lin School of Medicine, National University of Singapore, Singapore,
2Divison of Medical Oncology, National Cancer Center Singapore, Singapore

Background: ROS1 rearrangement is a rare and distinct molecular subset of non-small
cell lung cancer (NSCLC), sensitive to tyrosine kinase inhibitors (TKI) targeting the
ROS1 kinase domain. We describe the prevalence, clinicopathological characteristics
and clinical outcomes of advanced ROS1 positive NSCLC patients (pts), including con-
comitant mutations and brain metastases.

Methods: We reviewed 1733 consecutive NSCLC pts from the Lung Cancer
Consortium Singapore database, reflex tested for ROS1 rearrangement using break-
apart fluorescence in situ hybridization. Clinical data including pts characteristics, con-
comitant mutations, incidence of brain metastasis, response to chemotherapy or TKIs,
were retrospectively analyzed.

Results: We identified 34 pts (2.0%) with ROS1 positive NSCLC; median age 52 years
(range 28-76), 19 males (55.9%), 26 pts (76.5%) never smoked. A patient with stage I
was excluded from outcome analysis. All had adenocarcinoma histology. 8 pts (23.5%)
had brain metastases at diagnosis and 6 developed brain metastases during treatment. 6
pts (17.6%) harbored concomitant EGFR mutations; 2 (9.1%) had cMET mutations; 1
had EGFR L858R, cMET and ROS1 alterations simultaneously. 8 of 13 pts (61.5%) had
PD-L1>1%. Median overall survival (OS) for all pts was 29.3 months (mths). In the
first line, 13 pts received chemotherapy; 11 pemetrexed-based with a response rate
(RR) of 78% and 2 gemcitabine-based with a RR of 50%. Progression free survival
(PFS) was 9.8 mths and OS was 30.6 mths. Ten pts received ROS1 TKIs (9 crizotinib, 1
entrectinib) as first line with RR 80%, PFS 9.9 mths, and OS 23.7 mths. For second line,
7 pts received chemotherapy, 4 were pemetrexed-based (RR 100%) and 3 were
gemcitabine-based (RR 0%), 8 pts received ROS1 TKIs (6 crizotinib, 2 ceritinib) (RR
57%). 3 pts with PD-L1>1% received pembrolizumab without objective response.

Conclusions: ROS1-positive NSCLC has unique clinicopathological characteristics,
high rate of brain metastases and concomitant mutations. Despite effective and durable
responses to ROS1 TKI and pemetrexed chemotherapy, optimal treatment sequence
remains to be explored and the role of immune checkpoint inhibitors is uncertain.

Legal entity responsible for the study: The authors.

Funding: Has not received any funding.

Disclosure: All authors have declared no conflicts of interest.

146P Clinical significance of ROS1 5’ deletions detected by FISH and
response to crizotinib

F.G. Dall’Olio1, G. Lamberti2, E. Capizzi3, E. Gruppioni3, F. Sperandi2, A. Altimari3,
F. Giunchi3, M. Fiorentino4, A. Ardizzoni5

1Medical Oncology Department, Ospedale Bellaria, Bologna, Italy, 2Medical Oncology
Department, Policlinico S. Orsola-Malpighi, Bologna, Italy, 3Laboratory of Oncologic
Molecular Pathology, Policlinico S. Orsola-Malpighi, Bologna, Italy, 4Department of
Experimental, Diagnostic and Specialty Medicine (DIMES), University of Bologna,
Bologna, Italy, 5Policlinico S. Orsola-Malpighi, Bologna, Italy

Background: ROS1-rearranged non-small cell lung cancer (NSCLC) patients (pts) are
eligible for crizotinib therapy. Diagnosis is based on break-apart fluorescence in situ
hybridization (FISH), as for ALKrearrangements, and include 5’ deletions. We report
assessment of ROS15’ deletion by FISH and next-generation sequencing (NGS) and
outcome of crizotinib treatment.

Methods: We included all consecutive NSCLC pts treated at our Institution with: i)
diagnosis of 5’ ROS1 gene fusion by break-apart FISH (�15% of tumor cells with any 5’
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deletion pattern); ii) availability in the samples of at least 50 ng of extracted RNA with
at least 50% tumor cell enrichment; iii) treatment with crizotinib for at least 4 weeks
following the diagnosis of ROS1fusion; iv) availability of clinical and radiological
response data after therapy. FISH assay was performed using the Zytolight SPEC ROS1
Dual Color Break Apart Probe (ZytoVision, Germany). NGS was performed on Ion
Torrent Personal Genome Machine (Thermo Fisher Scientific). The RNA panel identi-
fied rearrangements in 23 genes including ROS1 rearrangements with EZR, CD74 and
SCD4.

Results: Eight patients were included. No patient had brain metastasis at diagnosis.
Five pts were never-smoker, 2 light former smoker and 1 (case #1) a current heavy
smoker (50 pack-year). Crizotinib therapy lasted for a mean of 11.0 months (range 2-
31). The median overall survival was not reached at a median follow-up of 11.1 months
(15.7 months for censored only). In 4 of the 8 cases (cases #2, 3, 7, 8; 50%), NGS con-
firmed a ROS1 fusion: 3 of them with the partner EZR and 1 with SCD4. All of these pts
showed an objective response to crizotinib, 2 of them being complete responses accord-
ing to RECIST v1.1 criteria. All these pts were alive at the time of last follow-up. In the
other 4 pts (cases # 1, 4 ,5 ,6), NGS analysis did not detect ROS1 fusions. Of these, objec-
tive response to crizotinib was observed in only 2 pts, including one (case #5) with a
concomitant EML4-ALKrearrangement, confirmed by FISH. The two other patients
experienced rapid progressive disease.

Conclusions: FISH-detected ROS15’ deletion is associated with a high response proba-
bility to crizotinib, similarly to classical ROS1 gene rearrangement. However, confirma-
tion with at least one other method, e.g. NGS, is recommended, in order to exclude
possible false positive results.

Legal entity responsible for the study: The authors.

Funding: This work was in part supported by the Pallotti fund to Michelangelo
Fiorentino.

Disclosure: All authors have declared no conflicts of interest.

Table: 146P

Patient Age Stage at

diagnosis

FISH break-apart

status % of rearranged

nuclei

ROS1 gene fusion

at NGS (partner gene)

Line of crizotinib

administration

Objective

Response

Last follow-up

(D¼Dead A¼Alive)

Survival after

crizotinib,

months

Still on

treatment

Time on

treatment,

months

#1 52 IVA 5’ deletion 41% – II PD D 4.5 NO 3.5

#2 67 IIIB 5’ deletion 60% þ (EZR) I CR A 31.1 YES 31.1

#3 60 IVA 5’ deletion 52% þ (EZR) II CR A 19.8 YES 19.8

#4 54 IVA 5’ deletion 44% – II PR A 15.7 YES 15.7

#5 58 IVA 5’ deletion 32% - * IV PR A 16.7 YES 16.7

#6 53 IVA 5’ deletion 30% – II PD D 2.1 NO 0.7

#7 62 IVA 5’ deletion 48% þ (EZR) II PR A 6.4 YES 6.4

#8 46 IVB 5’ deletion 56% þ (SCD4) II PR A 2.1 NO 2.1

*Case #5 NGS showed EML4-ALKrearrangement, subsequently confirmed by FISH.
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