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Abstract
Background The efficacy of crizotinib for anaplastic lymphoma kinase (ALK)-rearranged non-small-cell lung cancer 
(NSCLC) patients with brain metastasis is controversial. Real-world research data are needed as further evidence.
Objective We conducted a multicenter, retrospective study to explore how crizotinib affects the control of brain metastasis 
and the survival outcomes among Chinese patients.
Patients and Methods We reviewed the medical records of unselected ALK-rearranged NSCLC patients treated with cri-
zotinib at five hospitals in China from January 1, 2013 to November 30, 2017. Patients developing brain metastasis either 
before or during crizotinib treatment were included. Survival outcomes were analyzed by the Kaplan–Meier method, and 
prognostic factors were analyzed by multivariate Cox regression.
Results A total of 174 patients were included in the analysis; 95 of these patients had baseline brain metastasis, while 79 
patients developed brain metastasis during crizotinib treatment. Among patients with baseline brain metastasis, the median 
intracranial time to progression was 19.3 months (95% confidence interval [CI] 12.5–26.2) and the median overall survival 
(OS) was 53.4 months (95% CI not reached). A total of 135 patients experienced intracranial progression, and 94 of these 
patients continued crizotinib beyond progressive disease (CBPD). There was no significant difference in the median OS 
between patients with CBPD and without CBPD (48.3 months vs 53.4 months; p = 0.296).
Conclusions ALK-rearranged advanced NSCLC patients with baseline brain metastasis can still achieve OS benefits from 
crizotinib treatment. However, patients with intracranial progression may not obtain a long-term survival benefit from con-
tinuation of CBPD.
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Key Points 

In this real-world study, patients with baseline brain 
metastasis could still obtain a long-term survival benefit 
from crizotinib treatment.

Although local treatment for baseline brain metastasis 
significantly prolonged the time to intracranial progres-
sion, it did not provide a survival benefit.

For patients experiencing intracranial progression, a rea-
sonable alternative may be to switch to next-generation 
anaplastic lymphoma kinase (ALK) inhibitors directly.
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1 Introduction

Non–small-cell lung cancer (NSCLC) accounts for more 
than 80% of all cases of primary lung cancers [1]. Approx-
imately 5% of NSCLC patients harbor anaplastic lym-
phoma kinase (ALK) gene rearrangements [2], and among 
selected populations, such as those with adenocarcinoma 
and those who are light smokers or have never smoked, 
the ALK rearrangement rate may increase to about 30% 
[3, 4]. Crizotinib, an oral tyrosine kinase inhibitor (TKI) 
of ALK, ROS1, and MET, has demonstrated potent anti-
tumor efficacy in patients with advanced NSCLC with 
ALK rearrangement. In the PROFILE 1014 trial, cri-
zotinib yielded a higher objective response rate (ORR) 
compared with chemotherapy (74% vs 45%; p < 0.001), 
prolonged progression-free survival (PFS) [median 
10.9 months vs 7.0 months; hazard ratio (HR) for progres-
sion or death with crizotinib 0.45; 95% confidence interval 
(CI), 0.35–0.60; p < 0.001], and less toxicity [5, 6]. The 
median overall survival (OS) was not reached with crizo-
tinib (95% CI 45.8-not reached) [6]. In the PROFILE 1029 
trial, which focused on East Asian patients, the ORR was 
87.5% with crizotinib versus 45.6% with chemotherapy 
(p < 0.001), and crizotinib also significantly improved PFS 
(median 11.1 months vs 6.8 months; HR 0.402; 95% CI 
0.286–0.565; p < 0.001) [7].

Unfortunately, despite the initial impressive response to 
crizotinib, most ALK-rearranged NSCLC patients experi-
ence progression within 1 year, and the brain is a common 
site of disease progression [8]. About 30% of ALK-rear-
ranged NSCLC patients will develop brain metastasis, while 
among all patients receiving crizotinib treatment—including 
patients with brain metastases at baseline—intracranial pro-
gression occurs in up to 70% of the patients [9, 10]. Further-
more, up to 40–50% of patients treated with crizotinib may 
initially develop brain metastasis before overt extracranial 
disease progression [11], which may result from the poor 
central nervous system (CNS) penetration of crizotinib [12].

For patients with baseline brain metastasis, the next-
generation ALK inhibitors alectinib and brigatinib may be 
good alternatives. In the ALEX trial, the median PFS for 
patients with baseline brain metastasis was 27.7 months 
with alectinib versus 7.4  months with crizotinib (HR 
0.35; 95% CI 0.22–0.56) [13], and the time to intracra-
nial progression was also significantly lengthened in the 
alectinib group (HR 0.18; 95% CI 0.09–0.36) [14]. In the 
ALTA-1L trial, brigatinib significantly outperformed cri-
zotinib in survival without intracranial disease progression 
among patients with baseline brain metastasis (median not 
reached vs 5.6 months; HR 0.27; 95% CI 0.13–0.54) [15].

Alectinib, which was not available in China until Sep-
tember 2018, is still much less affordable than crizotinib, 

and brigatinib is still not available in China. Hence, how 
to help ALK-rearranged NSCLC patients with brain metas-
tasis achieve optimal survival benefits from a reasonable 
treatment strategy is an important issue that is being 
researched extensively. In order to reveal treatment pat-
terns and survival outcomes for these patients in a real-
world setting, we conducted a large-sample, multicenter, 
retrospective study to explore the efficacy of crizotinib in 
patients with ALK-rearranged NSCLC with brain metas-
tasis in the Chinese population and to identify prognostic 
factors.

2  Patients and Methods

2.1  Patients

We retrospectively investigated patients with advanced ALK-
positive NSCLC who had received crizotinib treatment at 
five hospitals in China from January 1, 2013 to November 
30, 2017 and who developed brain metastasis either before 
or during crizotinib treatment. The study was approved by 
the Ethics Committee of the National Cancer Center/Can-
cer Hospital, Chinese Academy of Medical Sciences and 
Peking Union Medical College (approval no. 18-082/1660). 
Because of the retrospective nature of this analysis, informed 
consent from the patients was not required.

All patients meeting the following criteria were included 
in this analysis: (1) a diagnosis of histologically or cyto-
logically verified locally advanced, recurrent, or metastatic 
NSCLC; (2) ALK rearrangement; (3) age 18 years or older; 
(4) administration of crizotinib for at least 21 days; and (5) 
the presence of a brain metastasis. A positive ALK status 
was determined by Ventana anti-ALK (D5F3) immunohisto-
chemistry (IHC), fluorescence in situ hybridization (FISH), 
real-time reverse transcription polymerase chain reaction 
(RT-PCR), or next-generation sequencing (NGS). Brain 
metastasis was diagnosed by enhanced magnetic resonance 
imaging (MRI).

2.2  Data Collection and Follow‑up

The clinical data extraction from medical records and the 
follow-up telephone calls were performed by clinicians at 
each center; the information was then sent to the National 
Cancer Center/National Clinical Research Center for Can-
cer/Cancer Hospital, Chinese Academy of Medical Sciences 
for data assembly, validation, and analysis. The response to 
crizotinib was evaluated by regular imaging examinations, 
in accordance with the Response Evaluation Criteria in Solid 
Tumors, version 1.1 (RECIST 1.1). Survival outcomes were 
collected from the initiation of crizotinib treatment to the 
patient’s death or the end of the study at January 31, 2019.
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2.3  Statistical Analysis

The Kaplan–Meier method was applied to estimate the time 
to progression (TTP), PFS, and OS. Factors influencing sur-
vival outcomes were assessed with proportional hazard mod-
els (multivariate Cox regression). For all tests, two-sided p 
values of < 0.05 were considered statistically significant. All 
analyses were performed using  SPSS® version 25.0 (SPSS, 
Inc., Chicago, IL, USA).

3  Results

3.1  Demographic and Clinical Characteristics 
of Patients

A total of 174 patients from five hospitals in various geo-
graphic regions were included in this study, among whom 
95 patients harbored baseline brain metastasis at the initia-
tion of crizotinib treatment and 79 patients developed brain 
metastasis during crizotinib treatment. The demographic and 
clinical characteristics of these patients are summarized in 
Table 1.

Among patients with baseline brain metastases before 
crizotinib treatment, the median age was 50.2 years (range 
24.3–76.5  years). The proportions of male and female 
patients were relatively balanced. All patients in this group 
were diagnosed with adenocarcinoma, and most of them 
were non-smokers (70.5%), had stage IV disease (95.8%), 
and had Eastern Cooperative Oncology Group performance 
status (ECOG PS) scores of 0–1 (91.6%). A total of 66 
(69.5%) patients had > 3 brain metastases lesions, and 79 
(83.2%) had extracranial metastases. Fifty-three patients 
(55.8%) received crizotinib as first-line treatment, and more 
than half of the patients received local treatment for brain 
metastases, including surgery, whole-brain radiation therapy 
(WBRT), and stereotactic radiosurgery (SRS).

Among patients who developed brain metastases during 
crizotinib treatment, the median age was 49.8 years (range 
20.4–82.5  years). As with patients with baseline brain 
metastases, most of this group were non-smokers (72.2%) 
and had ECOG PS scores of 0–1 (94.9%), stage IV disease 
(87.3%), and a histological diagnosis of adenocarcinoma 
(97.5%). More than half of these patients received crizotinib 
as first-line treatment.

3.2  Efficacy of Crizotinib in Patients with Baseline 
Brain Metastasis

For the 95 patients who had baseline brain metastasis, the 
median follow-up time was 35.1 months. The intracranial 
ORR of patients who did not receive local treatment was 
13.6%, and the intracranial disease control rate (DCR) was 

Table 1  Demographic and clinical characteristics of the patients with 
brain metastasis (BM) before and during crizotinib treatment

BM brain metastasis, ECOG PS Eastern Cooperative Oncology 
Group performance status, NA not available, SRS stereotactic radio-
surgery, WBRT whole-brain radiation therapy
a Three patients with baseline brain metastasis received both surgery 
and radiotherapy

Characteristic BM before cri-
zotinib treatment 
(n = 95)

BM during cri-
zotinib treatment 
(n = 79)

N % N %

Age, years
 Median (range) 50.2 (24.3–76.5) 49.8 (20.4–82.5)

Age distribution, years
 < 65 89 93.7 73 92.4
 ≥ 65 6 6.3 6 7.6

Sex
 Male 46 48.4 41 51.9
 Female 49 51.6 38 48.1

Smoking history
 No 67 70.5 57 72.2
 Yes 28 29.5 22 27.8

ECOG PS
 0–1 87 91.6 75 94.9
 2 6 6.3 2 2.5
 3–4 2 2.1 2 2.5

Histology
 Adenocarcinoma 95 100 77 97.5
 Adenosquamous carcinoma 0 0 2 2.5
 Others 0 0 0 0

Stage at crizotinib initiation
 IIIA–IIIB 4 4.2 10 12.7
 IV 91 95.8 69 87.3

Line of crizotinib treatment
 1 53 55.8 47 59.5
 2 27 28.4 15 19.0
 ≥ 3 15 15.8 17 21.5

Local BM  treatmenta

 Surgery 9 9.5 1 1.3
 WBRT 25 26.3 32 40.5
 SRS 20 21.1 9 11.4
 No local treatment 44 46.3 37 46.8

Number of brain lesions
 ≤ 3 29 30.5 NA
 > 3 66 69.5

Presence of extracranial metastases:
 No 16 16.8 0 0
 Yes 79 83.2 79 100

Systemic treatment after BM
 Continuation of crizotinib NA 60 75.9
 Next-generation ALK inhibitors 11 13.9
 Others 8 10.1
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90.9%. Fifty-six patients (58.9%) experienced intracranial 
progression, and the median intracranial TTP (icTTP) was 
19.3 months (95% CI 12.5–26.2) (Fig. 1a).

Eighty-one patients (85.3%) experienced disease pro-
gression. The median PFS was 11.5  months (95% CI 
9.2–13.9 months). After initial progression, 34 patients 
(42.0%) continued to receive crizotinib; six patients (7.4%) 
received a combination of crizotinib and chemotherapy/
bevacizumab; 18 patients (22.2%) received next-generation 
ALK inhibitors; and six patients (7.4%) received chemother-
apy. Seventeen patients (21.0%) died within 1 month after 
progression. The median OS was 53.4 months (95% CI not 

reached) (Fig. 1b), and the 1-, 2-, 3-, 4- and 5-year OS rates 
were 87.4, 74.1, 59.7, 53.3 and 49.2%, respectively.

When age (< 65 vs ≥ 65 years), sex, number of brain 
metastasis (≤ 3 vs > 3), the presence of extracranial dis-
ease, line of crizotinib treatment (first vs ≥ second line), 
and local treatment of baseline brain metastasis (with vs 
without) were included in a multivariate Cox regression 
analysis, we found that local treatment for baseline brain 
metastasis significantly prolonged the icTTP for these 
patients (without local treatment vs with local treatment: 
HR 1.93; 95% CI 1.10–3.37; p = 0.021).The median icTTP 
values for patients with and without local treatment were 

Fig. 1  Kaplan–Meier estimate of the intracranial time to progression 
(icTTP) and overall survival (OS) from the initiation of crizotinib 
treatment among patients with baseline brain metastasis: a icTTP; b 

OS; c IcTTP stratified by with or without local treatment for baseline 
brain metastasis; d OS stratified by with or without local treatment 
for baseline brain metastasis. CI confidence interval
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27.4 months (95% CI 15.1–39.8) and 11.9 months (95% 
CI 2.6–21.2), respectively (p = 0.025) (Fig. 1c). However, 
when these variables were included in a multivariate Cox 
regression analysis for OS, local treatment for baseline 
brain metastasis did not influence the OS (without local 
treatment vs with treatment: HR 1.44; 95% CI 0.70–2.97; 
p = 0.328), but male patients experienced a significantly 
longer OS than female patients (female vs male: HR 2.24; 
95% CI 1.12–4.49; p = 0.023). The median OS for patients 
without local treatment was not reached, while the median 

OS for patients with local treatment was 53.4 months (95% 
CI not reached) (p = 0.695) (Fig. 1d).

3.3  Efficacy of Crizotinib in Patients Developing 
Brain Metastasis During Treatment

The median follow-up time for these 79 patients was 
39.5 months. The median OS from initiation of crizotinib 
treatment was 42.3 months (95% CI 23.8-60.8) [Fig. 2a]. 
The 1-, 2-, 3-, 4- and 5-year OS rates were 87.3, 68.1, 52.2, 
48.0 and 40.2%, respectively. The median OS after brain 

Fig. 2  Kaplan–Meier estimate of overall survival (OS) among 
patients developing brain metastasis during crizotinib treatment: a 
OS from the initiation of crizotinib treatment; b OS after brain metas-
tasis; c OS after brain metastasis stratified by with or without local 

treatment after brain metastasis; d OS from initiation of crizotinib 
treatment stratified by with or without extracranial progression. CI 
confidence interval
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metastasis had occurred was 28.5 months (95% CI 8.4–48.6) 
[Fig. 2b].

After brain metastasis had developed, 57 patients (72.2%) 
continued to receive crizotinib; three patients received a 
combination of crizotinib and chemotherapy/bevacizumab; 
11 patients (13.9%) switched to next-generation ALK inhibi-
tors, and eight patients (10.1%) received other treatments 
such as chemotherapy. Five of the patients who continued on 
crizotinib treatment also had extracranial progression. Only 
one of the 11 patients that switched to next-generation ALK 
inhibitors received local brain metastasis treatment, although 
six of these patients only experienced intracranial progres-
sion. There was no significant difference in the median OS 
after progression between patients with and without local 
brain metastasis treatment (28.5 months vs 24.1 months, 
respectively; p = 0.432) (Fig. 2c).

When age (< 65 vs ≥ 65 years), sex, line of crizotinib 
treatment (first vs ≥ second line), local brain metastasis treat-
ment after progression (with vs without), continuation of 
crizotinib after brain metastasis, and extracranial progres-
sion status were included in a multivariate Cox regression 
analysis, we found that with extracranial progression (with 
extracranial progression vs without extracranial progres-
sion: HR 2.87; 95% CI 1.20–6.87; p = 0.018) and age ≥ 65 
(< 65 vs ≥ 65 years: HR 0.38; 95% CI 0.15–0.99; p = 0.048) 
were both risk factors for this group of patients. We further 
calculated the OS between patients with and without extrac-
ranial progression. The OS of patients with extracranial pro-
gression was 21.9 months (95% CI 13.3–30.4), and that of 
patients without extracranial progression was 56.2 months 
(95% CI not reached) (Fig. 2d).

3.4  Efficacy of First‑Line or Second‑ or Later‑Line 
Crizotinib Treatment

A total of 100 patients with brain metastasis received cri-
zotinib as first-line treatment, among whom 53 (53.0%) 
harbored baseline brain metastasis. The median OS 
of these patients was 45.0 months (95% CI 27.8–62.1) 
(Fig. 3a). When age (< 65 vs ≥ 65 years), sex, baseline 
brain metastasis status, and local brain metastasis treat-
ment status were included in a multivariate Cox regression 
analysis, we found that sex significantly influenced the OS 
(female vs male: HR 1.93; 95% CI 1.02–3.65; p = 0.042). 
The median OS of patients with local brain metastasis 
treatment was 34.6 months (95% CI 27.3–41.9), and that 
of patients without local brain metastasis treatment was 
56.2 months (95% CI 22.6–89.8) (p = 0.281) (Fig. 3b). 
Intracranial progression status was not included in the 
multivariate Cox regression analysis, because patients 
without intracranial progression were all still alive at the 
end of the study period. In the first-line treatment setting, 

the median OS of patients with intracranial progression 
was significantly different from that of patients without 
(p = 0.030).

Seventy-four patients received crizotinib as second- or 
later-line treatment, among whom 42 (56.8%) harbored 
baseline brain metastasis and 69 (93.2%) experienced pro-
gression. The median OS of patients receiving crizotinib 
as second- or later-line treatment was 53.4 months (95% 
CI not reached) (Fig. 3c). When age (< 65 vs ≥ 65 years), 
sex, baseline brain metastasis status, and local brain metas-
tasis treatment status were included in a multivariate Cox 
regression analysis, we found that without local brain metas-
tasis treatment (without vs with local treatment: HR 2.68; 
95 CI 1.26–5.72; p = 0.010) was an independent risk factor 
for this group of patients. The median OS of patients with 
local brain metastasis treatment was not reached, while that 
of patients without local brain metastasis treatment was 
12.5 months (95% CI 0.0–31.5) (p = 0.007) (Fig. 3d). Intrac-
ranial progression status was not included in the multivariate 
Cox regression analysis, because patients without intracra-
nial progression in the second- or later-line treatment setting 
were all still alive at the end of the study period. In addi-
tion, the median OS for patients with intracranial progres-
sion was also significantly different from that for patients 
without (p = 0.002).

3.5  Efficacy of Crizotinib for Patients Continuing 
Crizotinib Beyond Progressive Disease

A total of 135 patients experienced intracranial progression 
as defined by RECIST 1.1, among whom 94 patients con-
tinued crizotinib beyond progressive disease (CBPD). Nine 
patients were excluded from the analysis due to combina-
tion with other systemic agents. Among patients continu-
ing CBPD, 76 out of 85 patients experienced only intrac-
ranial progression and 55 out of 85 patients received local 
brain metastasis treatment after progression. Among the 
41 patients who discontinued crizotinib, 28 received next-
generation ALK inhibitors. There was no significant differ-
ence in median OS between patients with CBPD and without 
CBPD (48.3 months vs 53.4 months, respectively; p = 0.296) 
(Fig. 4a).

When age (< 65 vs ≥ 65 years), sex, local treatment after 
intracranial progression, line of crizotinib treatment, extrac-
ranial progression status, and continuation of crizotinib 
treatment were included in a multivariate Cox regression 
analysis, we found that extracranial progression was an inde-
pendent risk factor for OS (with extracranial progression vs 
without: HR 2.04; 95% CI 1.02–4.08; p = 0.043). Patients 
with only intracranial progression had a significantly longer 
median OS than those with extracranial progression (not 
reached vs 24.7 months, respectively; p = 0.009) (Fig. 4b).



331Crizotinib for NSCLC Patients with Brain Metastasis in China

4  Discussion

With a poor cerebrospinal fluid (CSF)-to-plasma ratio of 
0.0026 [12], the efficacy of crizotinib for patients with 
brain metastasis remains controversial, as has been shown 
in most case reports or subset analyses of clinical trials. 
To our knowledge, our research is the largest multicenter, 
retrospective, real-world study of the efficacy of crizotinib 
in patients with advanced ALK-rearranged NSCLC with 
brain metastasis in China.

A retrospective pooled analysis of the PROFILE 1005 
and 1007 trials [9] showed that intracranial ORR and 
DCR at 12 weeks were 18% and 56%, respectively, among 
patients with previously untreated brain metastasis, while 
the intracranial ORR and DCR at 12 weeks were 33% and 
62%, respectively, among patients who had previously 
undergone cranial radiotherapy. The median icTTP was 
7 and 13.2 months for patients with untreated and treated 
brain metastases, respectively. The PROFILE 1014 trial 
showed an improved icTTP of 15.7 months (95% CI 10.0-
not reached) and an intracranial DCR of 85% (95% CI 

Fig. 3  Kaplan–Meier estimate of overall survival (OS) from the ini-
tiation of crizotinib treatment for patients receiving crizotinib as 
first-line or second- or later-line therapy: a OS of first-line therapy 
patients; b OS of first-line therapy patients stratified by with or with-

out local brain metastasis treatment; c OS of ≥ second-line therapy 
patients; d OS of ≥ second-line therapy patients stratified by with or 
without local brain metastasis treatment. CI confidence interval
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70–94) at 12 weeks among patients with treated brain 
metastasis [16].

Our study showed a relatively lower intracranial ORR of 
13.6% and a slightly higher DCR of 90.9%, which may result 
from the fact that many brain metastasis lesions were not 
measurable in our study cohort and could only be assessed as 
stable disease in accordance with RECIST 1.1. The median 
PFS in our study was similar to the outcomes reported in 
previous clinical trials, but the median icTTP in our study 
was relatively longer. The proportion of patients receiving 
local treatment for baseline brain metastasis may partly 
explain this phenomenon, as according to the multivariate 
Cox regression analysis, local treatment for baseline brain 
metastasis significantly prolonged the icTTP. Our study 
revealed that local treatment for baseline brain metastasis 
provided no OS benefit, and this result is in accordance 
with the findings of Pacheco et al. [17]. These investiga-
tors defined all progressing lesions treated with local abla-
tive therapy while patients continued to receive crizotinib 
as oligoprogressive disease (OPD) [17]. They performed 
a multivariate analysis which revealed that local ablative 
therapy for OPD while continuing crizotinib treatment did 
not significantly prolong OS (HR 0.58; 95% CI 0.28–1.20; 
p = 0.143).

Although we were not able to compare the OS of patients 
with baseline brain metastasis in our study with the OS of 
the whole population due to the immature OS of the PRO-
FILE 1014 trial patients (median OS of 53.4 months and 
1- and 4-year OS rates of 87.4% and 53.3% in our study vs 
83.5% and 56.6%, respectively, among the whole popula-
tion in the PROFILE 1014 trial [6]), we further confirmed 
that patients with baseline brain metastasis before crizotinib 

treatment could still obtain an OS benefit from crizotinib 
treatment.

For patients without brain metastasis, because of the sig-
nificantly improved PFS and the advantage of controlling 
intracranial progression [13], it may be better to choose alec-
tinib as first-line treatment. However, for patients already 
receiving crizotinib and developing new brain metastases 
during crizotinib treatment or for patients with baseline 
brain metastasis and developing intracranial progression 
during crizotinib treatment, whether to switch to next-gen-
eration ALK inhibitors or to continue with crizotinib plus 
brain radiotherapy still remains debatable.

Our study has demonstrated that for all patients with 
intracranial progression, continuation of CBPD did not 
achieve a significant OS benefit. This result is reasonable, 
even though most patients continuing to receive crizotinib 
also received local treatment for brain metastasis in our 
study. However, neither local treatment for baseline brain 
metastasis nor local treatment after intracranial progression 
significantly influenced OS according to the multivariate 
Cox regression analysis. We further confirmed by multivari-
ate Cox regression analysis that instead of CBPD, it was the 
extracranial progression status that influenced the OS. Since 
many patients not receiving CBPD received next-generation 
ALK inhibitors, this result indicates that for patients with 
intracranial progression, it might be a reasonable alterna-
tive to switch to a next-generation ALK inhibitor directly. 
Further research is needed to optimize treatment selection 
in this setting.

Our current study has several limitations. First, as a retro-
spective study, recall bias may have been introduced. Addi-
tionally, since next-generation ALK inhibitors have not been 

Fig. 4  Kaplan–Meier estimate of overall survival (OS) from the initi-
ation of crizotinib treatment for patients with or without continuation 
of crizotinib beyond progressive disease (CBPD): a OS of patients 
experiencing intracranial progression stratified by with or without 

CBPD; b OS of patients experiencing intracranial progression strati-
fied by with or without extracranial progression. CI confidence inter-
val



333Crizotinib for NSCLC Patients with Brain Metastasis in China

widely available in China, few patients were able to receive 
these drugs. We were not able to analyze the impact of sub-
sequent treatment with next-generation ALK inhibitors after 
crizotinib treatment, which requires further investigation in 
the future.

5  Conclusions

Patients with advanced ALK-rearranged NSCLC with base-
line brain metastasis can still benefit from crizotinib treat-
ment. Local treatment for baseline brain metastasis can 
prolong the time to intracranial progression, but it does not 
result in a survival benefit. Patients with intracranial pro-
gression may not achieve a long-term survival benefit from 
the continuation of CBPD.
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