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Background: Tyrosine kinase inhibitors (TKIs) have been a major advance in the treatment of anaplastic
lymphoma kinase (ALK)-positive non-small cell lung cancer (NSCLC) which have been substantiated in
clinical trials. However, real-world data on first-line alectinib in a Chinese patient population are limited.

Methods: We enrolled patients diagnosed with advanced ALK-positive NSCLC treated with first-line
alectinib at 8 centers in China, including cases with symptomatic or active CNS metastases. Continuation
of alectinib was permitted after local or gradual progression at the treating clinician’s discretion. Time-to-
treatment failure (T'TF) was defined as the period from the start of alectinib to discontinuation for any cause
including disease progression, death, adverse events and patient’s preference. We defined longer EML4-ALK
variants as containing EML4 fusions to at least exon 13 and shorter variants had EML4 fusions up to exon 6.
Results: Of the 110 patients included, 26.4% had Eastern Cooperative Oncology Group Performance
Status (ECOG) >2 points. The objective response rate (ORR) was 88.5% [95% confidence interval (CI):
79.9-94.3%] and median tumor shrinkage rate was 60% (range, 0-100%) in patients with target lesions.
For patients with measurable central nervous system (CNS) metastases, the CNS-ORR was 92.9% (95%
CI: 66.1-99.8%), additionally, 80% (8/10) of patients experienced significant improvement in CNS-related
symptoms following alectinib treatment. With a median follow-up of 18.3 months, the estimated 2-year

progression-free survival (PFS) rate and 2-year treatment failure-free rate were 81.1% (95% CI: 71.5-
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87.7%) and 81.0% (95% CI: 70.6-88.0%) respectively. Grade 3—4 adverse events occurred in 6.4% and only

2 patients (1.8%) permanently discontinued alectinib due to adverse events. Multivariate analysis indicated

that patients with metastases in >3 distant organs and a tumor reduction rate <50% demonstrated more

unfavorable mPFS than their counterparts. Furthermore, patients carrying longer variants showed superior
mPFS to those with shorter variants (not reached vs. 24.2 months, hazard ratio =0.17, 95% CI: 0.04-0.68,

P=0.004).

Conclusions: Alectinib showed substantial efficacy and an excellent safety profile in a real-world setting

of Chinese patients. Clinical outcomes and long-term survival still require longer follow-up. Tumors with

shorter EML4 fusion variants, more extensive metastases and less reduction in tumor lesions may require

more aggressive strategies.
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Introduction

Lung cancer is the leading cause of cancer-related mortality
worldwide (1) and =85% of reported cases are non-small
cell lung cancer (NSCLC), mostly of adenocarcinoma
histology. In the past few decades, several oncogenic driver
mutations have been identified in NSCLC, and this has
revolutionized the treatment of NSCLC from traditional
chemotherapy to targeted therapy according to the results
of molecular screening. Anaplastic lymphoma kinase (ALK)
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Key findings

¢ First-line alectinib showed substantial efficacy and an excellent
safety profile in a real-world setting of Chinese NSCLC patients.

* Patients carrying shorter variants, with metastases in >3 distant
organs and a tumor reduction rate <50% demonstrated more

unfavorable mPFES than their counterparts.

What is known and what is new?

* Great efficacy and safety outcomes of alectinib were also
substantiated in real-world setting. Multiple predictive factors to
PES of first-line alectinib were also established.

® This was the first research to comprehensively analyze the clinical
outcomes of first-line alectinib in in a real-world setting of Chinese
population.

What is the implication, and what should change now?
e Tumors with shorter EML4 fusion variants, more extensive
metastases and less reduction in tumor lesions may require more

aggressive management strategies.
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rearrangements are regarded as a diamond mutation in
NSCLC (2-7) and the EML4-ALK was the first fusion to
be identified. The resultant abnormal signaling increases
cell growth, proliferation and survival of tumor cells. Data
from real-world studies have shown that median overall
survival (OS) for advanced ALK" NSCLC patients could
be >7 years (8,9), with sequential tyrosine kinase inhibitor
(TKI) therapy.

Alectinib as a second-generation ALK-TKI has
demonstrated substantial efficacy as the first-line therapy in
several clinical trials (J-ALEX, ALEX, ALESIA) (4,10,11),
with significantly longer progression-free survival (PFS),
and superior response and protective effects in the central
nervous system (CNS) compared with crizotinib, which
has prompted clinical experts to recommend alectinib as
the preferred first-line option together with brigatinib and
lorlatinib.

However, some real-world settings might not be well
reflected in clinical trials due to their relatively stringent
inclusion criteria and inflexible primary endpoints. For
example, patients with symptomatic or active CNS
metastases were excluded in all clinical trials of alectinib,
and, furthermore, patients with Eastern Cooperative
Oncology Group Performance Status (ECOG) >2
accounted for 5-10% of the overall population in the
ALEX and ALESIA studies (4,11). Time-to-treatment
failure (I'TF) rather than PFS might be a more reasonable
parameter to evaluate treatment duration and treatment
benefits in real-world settings; for instance, patients who
experience local or gradual progression might continue
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targeted therapy in combination with local radiation
therapy or antiangiogenic agents, or in other circumstances,
patients might completely discontinue the targeted therapy,
based on severe adverse events or their own preference,
without clear evidence of disease progression. Additionally,
although the long-term benefits (i.e., TTF and OS) of first-
line alectinib were substantiated in real-world settings, the
predictive factors of PFS with first-line alectinib were not
elaborated and analyzed in the WJOG 9516L study (9).
Since the identification of a fusion between EML4 and
ALK in lung adenocarcinomas, at least 15 variants have
been discovered (variant 1, 2, 3a/b are the most common
EML4-ALK fusion variants), but data on the effects of
these variants on the efficacy of alectinib as first-line
treatment are limited (12,13). Therefore, we carried out
this multicenter real-world study to more comprehensively
evaluate the efficacy and safety of alectinib as first-line
treatment by investigating the clinical outcomes of NSCLC
patients with different EML4-ALK variants. We presented
the following article in accordance with the STROBE
reporting checklist (available at https://tlcr.amegroups.com/
article/view/10.21037/tlcr-22-803/rc).

Methods
Selection of patients

Our study was a single-arm observational real-world study.
Patients diagnosed with locally advanced or metastatic ALK-
positive (ALK") NSCLC treated with first-line alectinib
(dose from 300 to 600 mg b.i.d. based on clinician’s choice)
were enrolled in 8 hospitals in China from September,
2018 to January, 2022. Patients with symptomatic or active
CNS metastases were also included. All included patients
were required to have a detailed radiological examination at
baseline and undergo radiological evaluation at 2-3 monthly
intervals during follow-up. Continuation of alectinib was
permitted after local or gradual progression at the treating
clinician’s discretion. There were no specific exclusion
criteria. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). This study
was approved by the Ethics Committee of the National
Cancer Center/Cancer Hospital, Chinese Academy of
Medical Sciences and Peking Union Medical College (No.
18-102/1680) and informed consent was taken from all the
patients.

© Translational Lung Cancer Research. All rights reserved.
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Data extraction

The demographic and clinical characteristics were recorded.
The ALK fusion variant was identified at either baseline or
at the time of progression based on the results of reverse
transcription-polymerase chain reaction (RT-PCR) or next-
generation sequencing (NGS) (ALK Ventana D5F3 was
used to identify ALK positive cases for patients who didn’t
choose NGS or RT-PCR at baseline). The authors reviewed
the imaging data to evaluate the treatment response.
Survival information and adverse events were obtained from
clinical records or telephone follow-up by investigators at
each center. The data cut-off date was 20, March, 2022.
If a patient was lost to follow-up on 20, March, 2022, the
former date of follow-up was regarded as the cut-off date.

Definitions, assessments and study endpoints

Metastases in symmetrical organs such adrenal glands, bones
or non-regional draining lymph nodes were regarded as
involving one distant organ. Longer EML4-ALK fusion
variants contained EML4 fusions up to at least exon 13
and shorter variants included EML4 fusions up to exon 6.
Radiological evaluation of intracranial and extracranial
lesions was based on the Response Evaluation Criteria in
Solid Tumors version 1.1 (RECIST 1.1). Clinical activity
endpoints of alectinib included objective response rate
[ORR: complete response (CR) or partial response (PR)],
tumor shrinkage rate, CNS-ORR (CR or PR for intracranial
lesions), improvement of CNS-related symptoms, PFS, and
CNS time-to-progression (CNS-TTP). More specifically,
the tumor shrinkage rate was evaluated as the percentage
of reduction of target lesions at the time of best response;
improvement of CNS-related symptoms was a subjective
report from the patient of significant improvement,
moderate improvement, no improvement or deterioration;
PFS was defined as the period between the start of alectinib
and first documentation of radiological progression; CNS-
T'TP was evaluated only in patients with CNS metastases and
was calculated from the start date of alectinib to the date of
CNS progression. Safety endpoints included the description
of adverse events. Dose interruption, dose adjustment
and dose discontinuation due to adverse events were also
recorded. Moreover, TTF as a parameter to evaluate the
treatment duration of alectinib was defined as the period
from the start of alectinib to complete discontinuation of
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Table 1 Baseline characteristics of the overall population (n=110)

Characteristics N (%)
Sex

Male 42 (38.2)

Female 68 (61.8)
Age (years)

Median [range] 54 [18-83]

<65 91 (82.7)

>65 19 (17.3)
ECOG

0-1 81(73.6)

=2 29 (26.4)
Smoking history

Never smoked 92 (83.6)

Smoker 18 (16.4)
Pathology

Adenocarcinoma 109 (99.1)

Non-adenocarcinoma 1(0.9)
Stage

Il or recurrence after surgery without distant metastases 13 (11.8)

IV or recurrence after surgery with distant metastases 97 (88.2)
Extrathoracic metastases

Yes 61 (55.5)

No 49 (44.5)
CNS metastases

Yes 29 (26.4)

No 81 (73.6)
Local therapy for CNS lesions before alectinib

Yes 5(17.2)*

No 24 (82.8)
CNS-related symptoms before alectinib®

Yes 10 (35.7)

No 18 (64.3)
Distant organs involved

0 13(11.8)

1-2 73 (66.4)

>3 24 (21.8)
With target lesion 87 (79.1)
Without target lesion 23 (20.9)

*, CNS lesion was completely removed in 1 patient; , 1 patient with
completely resected CNS lesion was excluded. ECOG, Eastern
Cooperative Oncology Group Performance Status; CNS, central

nervous system.
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alectinib due to any cause including disease progression,
death, adverse events and patient’s preference.

Statistical analysis

Because of the study design, there was no statistical
hypothesis. Statistical analyses were conducted with SPSS
26.0 statistical software (SPSS, Inc., Chicago, IL, USA).
The distribution of patients and baseline demographic/
clinical characteristics were presented using descriptive
statistics. The ORR of intracranial and extracranial lesions
was estimated with 95% confidence intervals (CIs) based on
the exact binomial distribution. Differences between groups
were compared using the Pearson’s i’ test for categorical
data, and t-tests for continuous data. Survival curves were
estimated using the Kaplan-Meier method, and differences
in the variables were calculated using the log-rank test.
Cox’s proportional hazard model was used to estimate the
hazard ratio (HR) and the corresponding 95% CI for the
covariate of interest. The purpose of Cox regression analysis
was to identify the predictive factors of PFS. A two-sided P
value <0.05 was considered statistically significant.

Results
Baseline characteristics

A total of 110 patients treated with first-line alectinib were
included in our preliminary analysis. Table 1 shows their
baseline characteristics. Patients with ECOG >2 accounted
for almost 26.4% of the overall population (29 patients).
Distant metastases were found in >85% of patients, of
whom 24 had metastases in >3 distant organs, 29 patients
were diagnosed with CNS metastases at baseline and 5
patients received local treatment for CNS lesions before
initiation of alectinib, one of whom underwent total
resection of the CNS lesion (CNS efficacy of alectinib was
not evaluated in this patient); hence, 28 patients in total
had intracranial metastases before the administration of
alectinib, and 10/28 patients of these reported CNS-related
symptoms at baseline.

Efficacy

The ORR was 71.8% (95% CI: 62.4-80.0%) in the overall
population and 88.5% of patients with target lesions
demonstrated a radiological response (Tizble 2). Median
tumor shrinkage rate was 60% (range, 0-100%), of which
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Evaluation of first-line alectinib in different scenarios

Percentage/No. of patients

ORR in overall population (n=110)

ORR in patients with target lesion (n=87)

Median tumor shrinkage rate (n=87)
Tumor shrinkage rate >50%
Tumor shrinkage rate >75%

CNS-ORR in patients with CNS metastases (n=28)

CNS-ORR in patients with measurable CNS lesion (n=14)

Improvement in CNS-related symptoms (n=10)
Significant improvement
Moderate improvement
No improvement

Deterioration

71.8% (95% Cl: 62.4-80.0%)
9CR+70PR

88.5% (95% Cl: 79.9-94.3%)
7CR+70PR

60% (range, 0-100%)

69% (60/87)
25.3% (22/87)

64.3% (95% Cl: 44.1-81.4%)
8CR+ 10 PR

92.9% (95% Cl: 66.1-99.8%)
3CR+10PR

8 (80.0%)
2 (20.0%)
0
0

ORR, objective response rate; Cl, confidence interval; CNS, central nervous system; CR, complete response; PR, partial response.

60 (69.0%) and 22 (25.3%) patients had tumor reduction
>50% and >75% respectively (Table 2). As for patients with
CNS metastases, the CNS-ORR was 64.3% (95% CI: 44.1—
81.4%); moreover, 92.9% (95% CI: 66.1-99.8%) of patients
with measurable CNS metastases showed an intracranial
response and 80% of patients (8/10) reported a significant
improvement in symptoms attributable to CNS lesions (two
patients with symptomatic CNS metastases received brain
radiotherapy at baseline, one of them reported significant
alleviation in CNS symptoms while the other reported
moderate improvement) (7able 2). At the time of data cut-off,
19 patients showed disease progression: the 1- and 2-year
PFES rates were 85.0% (95% CI: 76.3-90.7%) and 81.1%
(95% CI: 71.5-87.7%), respectively, with a median follow-
up of 18.3 months (range, 3.9-42.6 months) (Figure 14).
With a median follow-up of 19.6 months (range, 5.2-38.9
months), no CNS progression occurred in patients with
CNS metastases [CNS-TTP: not reached (NR), 1- and
2-year CNS PFS rates were 100%] (Figure 1B).

© Translational Lung Cancer Research. All rights reserved.

Progression pattern, vepeat biopsy and subsequent therapy

A total of 17 patients experienced extracranial progression,
1 patient had CNS progression and 1 had both extracranial
and intracranial progression (7izble 3). Repeat biopsy was
conducted in 14 patients with progression events, among
whom 2 patients were found to have no tumor cells in
the samples (Figure S1). Secondary mutation in the ALK
kinase domain was identified in 5 patients (Figure 2A4,2B),
and another 2 patients were found to have a BRAF fusion
and a PIK3CA mutation, respectively (Figure 24). Of the
patients with local or gradual progression, 8 continued
alectinib treatment in combination with local therapy
(including radiation therapy and local ablative therapy)
or antiangiogenic agent. At the time of data cut-off, 19
patients had completely discontinued alectinib treatment,
16 patients received 21 line of subsequent therapy and
subsequent treatment with other ALK-TKIs were given to
15 patients (Table 3).
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Figure 1 PFS and CNS-TTP of first-line alectinib. (A) PFS of first-line alectinib (n=110). Median follow-up of 18.3 months (range,
3.9-42.6 months). 1-year PFS rate 85.0% (95% CI: 76.3-90.7%); 2-year PFS rate 81.1% (95% CI: 71.5-87.7%). (B) CNS-TTP of first-line
alectinib (n=28) (1 patient with completely resected CNS lesion was excluded). Median follow-up of 19.6 months (range, 5.2-38.9 months).

Only 4 patients experienced extracranial progression, no patient showed CNS progression at the time of data cut-off. CNS-TTP: NR. PFS,

progression-free survival; CNS, central nervous system; T'TP, time-to-progression; T'TE, time-to-treatment failure; NR, not reached.

Table 3 Progression pattern, reason for discontinuation of alectinib and subsequent therapy

Progression pattern, reason for discontinuation of alectinib and subsequent therapy

No. of patients

Progression events at the time of data cut-off
Intracranial or extracranial progression
Intracranial progression
Extracranial progression
Intracranial and extracranial progression
Permanent discontinuation of alectinib at the time of data cut-off
Reason for discontinuation of alectinib
Progression events
Severe adverse events
Patient’s preference
Subsequent therapy for patients with progression events
Continuation of alectinib at the time of data cut-off
No subsequent therapy
>1 line of subsequent therapy

>1 line of other ALK-TKI

19

1(6.3%)
17 (89.5%)
1(6.3%)
19

17 (89.5%)
2 (10.5%)
0
19
1(6.3%)
2 (10.5%)
16 (84.2%)
15 (78.9%)

ALK, anaplastic lymphoma kinase; TKI, tyrosine kinase inhibitor.

Safety

In total 109 patients had recorded adverse events. The
common adverse events are described in Tables 4,5; most
patients experienced grade 1-2 adverse events and only 6.4%
of patients had grade 3-4 adverse events. No symptomatic
bradycardia or > grade 2 elongation of the QIc interval was
reported. Elevated total bilirubin was the most common

© Translational Lung Cancer Research. All rights reserved.

reason for dose interruption and reduction: 18 patients had
at least one dose interruption and dose reduction was also
reported in 18 patients. Only 2 patients (1.8%) permanently
discontinued alectinib because of severe adverse events: 1
patient experienced repeated grade 3 diarrhea and the other
had a grade 3 event of elevated aminotransferase and a
grade 2 event of elevated total bilirubin.
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Figure 2 Possible resistance mechanism. (A) Possible resistance mechanism for first-line alectinib (n=12). Secondary mutation in ALK kinase

domain was found in 41.7% of patients. (B) Mutation site in ALK kinase domain (n=5). ALK, anaplastic lymphoma kinase.

Table 4 Common adverse events for patients with detailed safety
records (n=109)

Adverse events Grade 1-2 (%) Grade 34 (%)

Constipation 52.3 0
Fatigue 33.9 0
Edema 21.1 0
Musculoskeletal pain 26.6 0
Aminotransferase increased 24.8 3.7
Total bilirubin increased 28.4 0.9
Rash 11.9 0
Weight gain 13.8 0.9
TTF

At the time of data cut-oft, 91 patients were continuing
alectinib treatment and 19 had completely discontinued due
to disease progression in 17 cases and severe adverse events
in 2 cases (Table 3). The median TTF was not reached; the
1-year and estimated 2-year treatment failure-free rates were
88.6% (95% CI: 80.8-93.4%) and 81.0% (95% CI: 70.6-
88.0%) respectively with a median follow-up of 18.3 months
(range, 3.9-42.6 months) (Figure 3).

Univariate and multivariate analyses of patients with
target lesions

Table 6 shows the results of univariate and multivariate
analyses of patients with target lesions (n=87). Covariates
with P<0.05 in the univariate analysis were included in the
multivariate model. Patients with metastases involving >3
distant organs were found to have worse PFS than their

counterparts (HR =4.1, 95% CI: 1.2-13.9, P=0.023). More

© Translational Lung Cancer Research. All rights reserved.

favorable PFS occurred in patients with tumor reduction
>50% compared with those without (HR =0.25, 95% CI:
0.08-0.79, P=0.018).

PFS with different ALK fusion variants

The ALK fusion variant was identified in 61 patients, of
whom 49 carried EML4-ALK variants. The distribution
of ALK fusion variants is shown in Figure 44. There was
no significant difference in PFS between EML4 and non-
EML4 fusion variants (NR vs NR, HR =1.26, 95% CI:
0.30-5.2, P=0.76, Figure 4B), however, patients with longer
variants demonstrated significantly more favorable PFS
than those with shorter variants (NR vs. 24.2 months, HR
=0.17, 95% CI: 0.04-0.68, P=0.004, Figure 4C) (baseline
patient characteristics were balanced between longer and
shorter variants, Table S1).

Discussion
Several generations of ALK-TKIs have been established
as standard treatment for patients with advanced ALK"
NSCLC (2-7). As a second-generation ALK-TKI, alectinib
has demonstrated robust efficacy in clinical trials with both
ORR and CNS-ORR >80%. Furthermore, the long-term
benefits of first-line alectinib have been substantiated in
clinical trials and real-world settings, with PFS of almost
3 years and a 5-year OS rate >60% (4,9,10,14). This has
resulted into the fact that alectinib is the preferred first-line
treatment in most countries. However, more information
is required; for example, data on the efficacy of alectinib in
patients with symptomatic CNS metastases are limited, and
the predictive factors of PFS with first-line alectinib are also
not well established.

Compared with clinical trials, our real-world study
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Table 5 Outcomes of adverse events (n=109)
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Outcomes of adverse events

No. of patients

Grade 3-4 adverse events 7 (6.4%)
Dose interruption

Common adverse event led to dose interruption

18 (16.5%)

Grade 2-3 total bilirubin increased (n=10)

Grade 2-3 aminotransferase increased (n=7)

Dose reduction

Common adverse event led to dose reduction

18 (16.5%)

Grade 2-3 total bilirubin increased (n=7)

Grade 3 aminotransferase increased (n=4)

Permanent discontinuation due to adverse events 2 (1.8%)

Severe adverse event led to permanent discontinuation
of alectinib

Grade 3 diarrhea (n=1)

Grade 3 aminotransferase increased + Grade 2 total bilirubin increased (n=1)

TTF of first-line alectinib

n=110
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Figure 3 TTF of first-line alectinib (n=110). Median follow-up of
18.3 months (range, 3.9-42.6 months). 1-year no treatment failure
rate 88.6% (95% CI: 80.8-93.4%); 2-year no treatment failure rate
81.0% (95% CI: 70.6-88.0%). TTF, time-to-treatment failure.

reflected some situations in clinical practice; for example,
patients with ECOG >2 accounted for almost 26.4% of
the overall population and patients with symptomatic CNS
metastases were also included. Under these circumstances,
our results revealed 1- and 2-year PES rates >80%, which
further substantiates the efficacy of first-line alectinib.
Our findings also indicated robust efficacy of alectinib
for CNS lesions in a real-world setting, in line with the
study conducted by Lin ez /. (15). We found excellent
safety profiles and tolerability of alectinib, also consistent
with previous reports (4,11), and adverse events such as
nausea, diarrhea, and vomiting, which can negatively affect
treatment compliance, were rarely reported.

Preliminary analysis disclosed some predictive factors of
PES with first-line alectinib, such as the number of distant
organs involved, the extent of tumor reduction and the type

© Translational Lung Cancer Research. All rights reserved.

of EML4-ALK fusion variant. Patients with metastases in
>3 distant organs demonstrated worse PFS, which may be
explained by the theory of tumor heterogeneity, because
greater extent of distant dissemination results in higher
tumor heterogeneity with a heterogeneous response by
different subclones. Also, previous studies have linked
presence of the unfavourable EML4-ALK variant V3 with
a greater tumor cell migratory potential and a higher total
number of metastatic sites (16), however, we didn’t observe
this phenomenon in our research (Table S1), this probably
due to limited sample size in our study. A further finding
was that, patients with tumor reduction >50% had more
favorable PFS compared with their counterparts, possibly
because of a higher proportion of subclones sensitive to the
targeted therapy in the entire tumor, which would lead to
a longer duration of treatment response. Similar data (17)
about the relationship of deeper responses with longer
survival were recently reported also for brigatinib in the
prospective randomized phase 3 study ALTA-1L , which
underlines the validity and potential clinical utility of the
results presented here. Regarding the effect of different
fusion variants on the efficacy of ALK-TKIs, accumulating
data suggest that longer EML4-ALK variants, like V1
(E13:A20) and V2 (E20:A20) are associated with better
outcome than the shorter V3 (E6:A20) under different ALK
TKI (18): in previous retrospective studies, tumor variants
with more invasive biology (V3) showed less response to
crizotinib (16,19), while V1 was associated with longer
PFS of crizotinib compared with non-V1 (20), and another
one study indicated that V2 showed the best outcome
under crizotinib among all EML4-ALKvariants (21).
Investigations of the effect of ALK variants on the efficacy
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Table 6 Predictive factors of PFS in patients with target lesions (n=87)
Multivariable analysis

Variable Univariable analysis (P)

Hazard ratio 95% CI P
Age (<65 vs. =65 years) 0.108 - - -
Sex (male vs. female) 0.790 - - -
ECOG (=2 vs. 0-1) 0.04 1.7 0.58-5.1 0.326
Smoking history (smoker vs. never smoked) 0.887 - - -
Stage (lll or recurrence without distant metastases vs. IV or 0.332 - - -
recurrence with distant metastases)
Extrathoracic metastases (yes vs. no) 0.261 - - -
CNS metastases (yes vs. no) 0.476 - - -
Distant organs involved (=3 vs. <2) 0.022 4.1 1.2-13.9 0.023
Tumor reduction (>50% vs. <50%) 0.045 0.25 0.08-0.79 0.018

PFS, progression-free survival; Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group Performance Status; CNS, central

nervous system.

B PFS of first-line alectinib between EML4 C PFS of first-line alectinib between longer
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Figure 4 Distribution and clinical outcome of ALK fusion variants. (A) Distribution of ALK fusion variants (n=61): 33 patients carried longer
EMLA4 variants (E13:A20+E18:A20+E20:A20); 16 patients carried shorter EML4 variants (E5:A20+E6:A20). (B) PES of first-line alectinib
for patients with EML4 and non-EML4 fusion variants. There was no significant difference in PFS between EML4 and non-EML4 fusion
variants. (C) PFS of first-line alectinib for patients carrying longer and shorter EML4 fusion variants (NR vs. NR, HR =1.26, 95% CI: 0.30-5.2,
P=0.76). Longer variants demonstrated superior PFS compared with shorter variants (NR wvs. 24.2 months, HR =0.17, 95% CI: 0.04-0.68,
P=0.004). ALK, anaplastic lymphoma kinase; PFS, progression-free survival; NR, not reached; HR, hazard ratio; CI, confidence interval.

of second-generation ALK-TKIs revealed contradictory
results: no significant difference in PFS between V1 and
V3 in the ALEX and BFAST studies (12,13), but the
ALTA-1L study results suggested that patients with V3
had inferior PFS compared with those with V1 in both
the brigatinib and crizotinib arms (22). Therefore, it has
been suggested that the lack of a PFS difference between
V1 and V3 in the ALEX and BFAST studies for both
alectinib and crizotinib is most likely a technical artifact
due to the use of DNA NGS, which is less sensitive than

© Translational Lung Cancer Research. All rights reserved.

RNA-based methods (like RT-PCR and RNA-NGS) and
could bias the results by missing more favourable V1 cases
with lower allelic frequencies (23). In further support of
this notion, our molecular workup included RT-PCR and
our results demonstrate that V3 is associated with inferior
outcome under first-line alectinib in the real-world setting.
Interestingly, one real-world study has shown that the
intracranial PES is also shorter for TKI-treated patients
with V3 compared to longer EML4-ALK variants (24).

Our study had some limitations and many questions
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still need to be resolved in the future. Firstly, the lack of a
comparative group means that some selection bias cannot
be excluded. Also, long-term efficacy and survival outcomes
will mature further required with a longer duration of
follow-up, especially for progression patterns and resistance
mechanisms to first-line alectinib. Additionally, although
patients with symptomatic CNS metastases were included
in our study and our results indeed revealed excellent
intracranial efficacy of alectinib, we still could not draw
a definitive conclusion on whether alectinib could lower
or defer the need for cranial radiotherapy. In addition,
the evaluation of CNS-related symptoms was mainly based
on the patient’s subjective assessment, which might give
rise to less accurate results. Moreover, we did not exclude
the influence of co-mutations such as TP53 which impair
patient outcomes synergistically with EML4-ALK V3 (25)
when analyzing the effects of the different variants on
PFS, because the identification of the ALK variants was
partly based on the results of RT-PCR or NGS in a small
panel under which circumstance no co-mutation could be
confirmed in the baseline. Also, we had a relatively small
sample of known ALK fusion variants, which would also
introduce some selection bias. Last but not least, although
the extent of tumor reduction was relevant to the efficacy
of alectinib, some patients in clinical practice who have
moderate tumor shrinkage can still experience a very long
duration of stable disease, and the underlying mechanism
of this needs further investigation, as does the relationship
between the clearance of circulating tumor DNA (ctDNA)
and the extent of tumor reduction.

Conclusions

On the whole, alectinib showed substantial efficacy and
a good safety profile in a real-world setting. Clinical
outcomes and long-term survival evaluations require a
longer follow-up for conclusive results. Patients with more
extensive metastases, less reduction in tumor lesions and
carrying shorter fusion variants might need more intensive
treatment strategies.
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