:' frontiers ‘ Frontiers in Oncology

@ Check for updates

OPEN ACCESS

Yuen Yee Cheng,
University of Technology Sydney, Australia

Parham Jabbarzadeh Kaboli,

Medical University of Warsaw, Poland
Huaikai Shi,

Asbestos Diseases Research Institute,
Australia

Si-Yu Wang
wangsy@sysucc.org.cn

23 April 2024
07 October 2024
21 October 2024

Chang Z-H, Zhu T-F, Ou W, Jiang H and
Wang S-Y (2024) A real-world retrospective
study to assess efficacy and safety of alectinib
as adjuvant therapy in IB-11IB NSCLC patients
harboring ALK rearrangement.

Front. Oncol. 14:1422035.

doi: 10.3389/fonc.2024.1422035

© 2024 Chang, Zhu, Ou, Jiang and Wang. This
is an open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

Frontiers in Oncology

Original Research
21 October 2024
10.3389/fonc.2024.1422035

A real-world retrospective study
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Background: Alectinib has demonstrated promising disease-free survival (DFS)
benefit for early-stage non-small cell lung cancer (NSCLC) patients with ALK
rearrangement positive in phase 3 ALINA trial. However, real-world evidence for
the efficacy and safety of alectinib in early-stage ALK-positive NSCLC is limited.

Materials and methods: We retrospectively reviewed 68 patients with stage IB-11IB
ALK-positive NSCLC who underwent complete pulmonary resections from April
2010 to July 2023 at a single institution. 38 (55.9%) enrolled patients had N2 lymph
node metastasis, and 17 (24.9%) patients had multi-station N2 metastasis. Patients
were stratified into two groups according to the adjuvant treatment regimen, with
19 patients in the alectinib group and 49 patients in the chemotherapy group.
There were no significant differences in clinicopathological characteristics
between the two groups. After curative resection surgery, patients in alectinib
group received oral alectinib at a dose of 600 mg twice daily and patients in
chemotherapy group received platinum-based doublet chemotherapy regimen
every 3 weeks for 4 cycles. The primary endpoint was 3-year DFS. The Kaplan-
Meier method was used to estimate DFS and overall survival (OS). Safety analyses
were conducted by comparing the incidence of adverse events between the
two groups.

Results: At the last follow-up date (January 22th, 2024), A total of 1 (5.3%) and 28
(57.1%) DFS events were observed in alectinib group and chemotherapy group
respectively. The 3-year DFS showed significant improvement in the alectinib
group compared with chemotherapy group (91.7% vs 60.7%, P=0.051). In the
IIIAN2 subgroup, the 3-year DFS rate in the alectinib group reached a satisfactory
87.5%. In both groups, the majority of AEs were graded as level 1 or 2, No grade 3-
4 AEs were observed in alectinib group.

Conclusion: Alectinib, as adjuvant therapy, demonstrated favorable efficacy and
manageable safety in patients with completely resected ALK-positive stage | B-
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[1IB non-small cell lung cancer. A limitation of this study is the small sample size,
and a larger-scale real-world sample study is needed to further evaluate the
efficacy and safety of alectinib as adjuvant therapy.

adjuvant therapy, anaplastic lymphoma kinase-tyrosine kinase inhibitor, alectinib,

NSCLC, dfs

1 Introduction

With an estimated 12.8 million deaths per year, lung cancer
remains one of the most frequently diagnosed cancers and the
leading cause of cancer-related mortality worldwide (1). Around
85% of lung cancers are non-small cell lung cancer (NSCLC) (2).
Surgical resection remains the most effective treatment option in
patients with stage I-IIIA NSCLC (3), unfortunately, approximately
60-70% of patients subsequently develop relapse or metastasis after
radical resection, which are the main reasons for the poor prognosis
of NSCLC. Moreover, With the increase in the number and station
of metastatic lymph nodes, the 5-year overall survival rate (OS)
decreases significantly. Therefore, postoperative systemic therapy is
of great significance to improve the survival rate of NSCLC patients.
Adjuvant (or postoperative) chemotherapy has demonstrated the
potential to improve survival in patients with early-stage NSCLC
following complete resection, nevertheless, the observed survival
outcomes remain suboptimal (4-6).

The introduction of molecular targeted therapies has
transformed the treatment and prognosis of patients with NSCLC
by integrating tumor genetic mutations into therapeutic decision
making (7, 8). Previous studies have confirmed the efficacy of
adjuvant TKIs for respectable NSCLC with targetable driver
mutations (9-11). The ADJUVANT, EVAN, and ADAURA trails
have similarly confirmed that adjuvant EGFR-TKI therapies could
provide greater benefits for EGFR-positive NSCLC patients in terms
of DFS compared to adjuvant chemotherapy. Nonetheless, most of
the data available on adjuvant TKI therapies are regarding EGFR-
positive NSCLC patients (12).

The rearrangements of anaplastic lymphoma kinase (ALK) gene
occur in approximately 3-5% of NSCLC patients and ALK-positive
NSCLC patients are highly sensitive to ALK receptor tyrosine
kinase inhibitors (TKIs) (2, 13, 14). ALK-TKIs as first-line
treatment for advanced ALK-positive NSCLC patients have been
abundantly evaluated and the superior efficacies were established
(15-17). Alectinib, a second-generation highly selective ALK-TKI,
has shown improved efficacy and tolerability compared with the
first-generation ALK-TKI for the treatment of advanced ALK-
positive NSCLC in both ALEX and ALISIA trials (18, 19). The
ALINA study, a groundbreaking prospective clinical trial,
represents a significant advancement in the field of adjuvant
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therapy for ALK-positive NSCLC. Compared to chemotherapy,
alectinib stands out as the pioneering ALK inhibitor that notably
enhances disease-free survival (DFS) in postoperative patients
diagnosed with IB-IIIA ALK-positive NSCLC (20). As the
findings from controlled clinical trials may not always fully reflect
the diverse patient populations encountered in real-world clinical
practice, this retrospective analysis aims to complement and extend
the evidence from the ALINA study by investigating the real-world
effectiveness and safety of alectinib as adjuvant therapy for
NSCLC patients.

2 Materials and methods

2.1 Patients

This retrospective study included patients with ALK-positive
NSCLC who underwent different types of curative pulmonary
resections between April 2010 and July 2023 at Sun Yat-sen
University Cancer Center in China. Before surgery, each patient
was routinely evaluated through positron emission tomography-
computed tomography (PET-CT) or intravenous contrast-
enhanced CT scans of the chest and abdomen, brain magnetic
resonance imaging (MRI), bronchoscopy, and bone scan. Patients
received objectives sublobectomy, lobectomy or Pneumonectomy
resection with lymphadenectomy, depending on whether the lung
lesions were completely removed during surgery. Patients were
considered eligible for inclusion in the study if they: were 18 years of
age or older, had an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 to 1, had completely resected (RO) stage IB
to IIIB disease (according to the 8th edition of the AJCC TNM
staging system for lung cancer (21)), had a cytologically or
histologically proven ALK gene rearrangement through the
method of fluorescence in situ hybridization (FISH), received
alectinib or platinum-based chemotherapy as adjuvant therapy,
had adequate hematological function, liver function and renal
function. Patients were excluded if they had: previous exposure to
other targeted agents (eg, crizotinib, ensartinib or brigatinib);
radiotherapy before or after surgery; pulmonary resections for
palliative purposes; occurrence of a second primary malignancy
either prior to or during the study period.
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2.2 Treatment methods

A total of 68 ALK-positive NSCLC patients who underwent
curative surgery were enrolled in this retrospective study. The
patients were divided into two groups, consisting of 19 cases in
the alectinib group and 49 cases in the chemotherapy group. In the
chemotherapy group, 49 patients diagnosed with adenocarcinoma
underwent a 4-cycle treatment consisting of pemetrexed plus
cisplatin or carboplatin (AP regimen), while patients with
squamous cell carcinoma received a 4-cycle treatment of
pemetrexed plus cisplatin (PP regimen). Patients who experienced
recurrence in the chemotherapy group subsequently underwent
additional therapeutic interventions, including targeted therapy,
radiation therapy, or enrollment in ongoing clinical trials. In the
alectinib group, patients voluntarily received oral alectinib at a dose
of 600 mg twice daily after resection. The alectinib therapy
continued until disease progression (either radiographic or
clinical confirmation) or severe toxicity was observed. The study
was conducted in accordance with the Declaration of Helsinki and
was approved by the Ethics Committee of Sun Yat-Sen University
Cancer Center. As adjuvant treatment with alectinib has not yet
been approved in China, all patients receiving alectinib treatment
have signed informed consent forms for off-label use.

2.3 Follow up and assessment

Patients were regularly followed up every 3-6 months after surgery.
Disease recurrence was evaluated based on tumor assessments at
follow-up visits, including enhanced CT every 3 or 6 months and
brain MRI every 1 year (or as indicated based on symptoms.) Tumor
responses were assessed by Response Evaluation Criteria in Solid
Tumors (RECIST version 1.1). To evaluate cancer recurrence, we
defined locoregional recurrence as recurrence at the lung,
mediastinal, or supraclavicular lymph nodes. Systemic recurrence
was identified by recurrence at sites such as the pleura, pericardium,
and extrathoracic sites like the brain, liver, or bone (22). The primary
endpoint was 3-year DFS, defined as the proportion of patients who
remained free of disease at the 3-years. The secondary endpoints
included DFS (time from the date of surgical resection until the first
documented evidence of relapse or death from any cause), overall
survival (OS, time from the date of surgical resection to death from any
cause), 5-year OS (the proportion of patients still alive 5 years after
surgery), and safety. The AEs were evaluated according to National
Cancer Institute Common Terminology Criteria for Adverse Events
(NCI CTCAE), version 4.0. All the follow-up data were collected via
medical records of patients at hospital and phone calls to the patients or
their relatives.

2.4 Statistical analyses

The characteristics of patients were summarized with descriptive
statistics. Continuous variables (such as age) were presented as mean (+
standard deviation [SD]) for normally distributed data, and
comparisons were made using t-tests. Categorical variables (such as
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gender, stage, etc.) were presented as number (percentage), and group
comparisons were performed using chi-square tests or Fisher’s exact
tests. The point estimates of 3-year DFS and 5-year OS in the alectinib
and chemotherapy groups were calculated using the Kaplan-Meier
method. The estimates of the median DFS and OS were calculated by
the Kaplan-Meier method and Kaplan-Meier curves were depicted.
Survival outcomes were compared with the log-rank test. P values <
0.05 were considered statistically significant. Cox proportional hazards
models were used to estimate HRs with their 95% confidence intervals
(CIs). R (4.3.0, R Foundation, Vienna, Austria) was used to perform the
statistical analyses.

3 Results
3.1 Patient characteristics

Between April 2010 and July 2023, a total of 68 patients who
received alectinib or chemotherapy as adjuvant therapy were
enrolled in this retrospective study. The clinicopathological
characteristics of patients are shown in Table 1. The mean age of
the population was 53.0 (£ 10.7) years. 32 (47.1%) patients were
females and 36 (52.9%) patients were male. 46 (67.6%) patients were
non-smokers. Regarding the histological type, 64 (94.1%) patients
were adenocarcinoma, 1 (1.5%) patient was Squamous cell
carcinoma, and 3 (4.4%) patients were Adenosquamous
carcinoma. Among the enrolled patients, 10 (14.7%) patients were
in stage IB, 3 (4.4%) patients were in stage IIA,16 (23.5%) patients
were in stage IIB, 36 (52.9%) were in stage IITA and 3 (4.4%) were in
stage ITIIB NSCLC. 64 (94.1%) patients underwent lobectomy, 3
(4.4%) patients underwent sublobectomy, and 1 (1.5%) patient
underwent Pneumonectomy. Concerning the involvement of
mediastinal lymph nodes, 38 (55.9%) patients exhibited N2
lymph node metastasis, and 27 (39.7%) patients had involvement
of three or more mediastinal lymph nodes.

3.2 Efficacy

At the last follow-up date (January 22nd, 2024), a total of 29
DFS events and 12 OS events were observed in two groups. The
median follow-up for DFS was 35.1 (IQR 12.5-57.7) months, while
the median follow-up for OS was 68.2 (IQR 35.5-101.0) months. In
the alectinib group, the DFS and OS events were observed in only 1
(5.3%) of the 19 patients. This patient received pulmonary
sublobectomy and Mediastinal lymph node dissection in February
2019, with a pathologic diagnosis of stage IIIA (pT1bN2MO0) poorly
differentiated invasive lung adenocarcinoma. Then, the patient
received alectinib as adjuvant therapy and experienced a
recurrence of the primary lesion and mediastinal lymph node
metastasis in the 20th month of alectinib treatment, the patient
subsequently joined a phase I clinical trial with the novel FAK/ALK
inhibitor APG-2449 and took APG-2449 at a dose of 450 mg QD.
Six months after starting APG-2449, the patient developed a
pericardial effusion and ultimately died seven months later. No
patient in alectinib group experienced central nervous system
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TABLE 1 Clinicopathological Characteristics of patients in the chemotherapy and alectinib group.

Chemotherapy Alectinib
group (n=49) group (n=19) Total (n=68) P value
Age, yrs 0.375
Mean (SD) 523 (10.9) 54.8 (10.5) 53.0 (10.7)
Gender 0.098
Female 20 (40.8%) 12 (63.2%) 32 (47.1%)
Male 29 (59.2%) 7 (36.8%) 36 (52.9%)
Smoking Status 0.215
Never smoker 31 (63.3%) 15 (78.9%) 46 (67.6%)
Smoker 18 (36.7%) 4 (21.1%) 22 (32.4%)
ECOG 0.130
0 48 (98.0%) 17 (89.5%) 65 (95.6%) 0.384
1 1 (2.0%) 2 (10.5%) 3 (4.4%)
Tumor Location 0.066
Left lower lobe 8 (16.3%) 9 (47.4%) 17 (25.0%)
Left upper lobe 9 (18.4%) 2 (10.5%) 11 (16.2%)
Right lower lobe 16 (32.7%) 6 (31.6%) 22 (32.4%)
Right middle lobe 3 (6.1%) 1 (5.3%) 4 (5.9%)
Right upper lobe 13 (26.5%) 1(5.3%) 14 (20.6%)
Surgery type 0.015
Sublobectomy 0 (0.0%) 3 (15.8%) 3 (4.4%)
Lobectomy 48 (98.0%) 16 (84.2%) 64 (94.1%)
Pneumonectomy 1 (2.0%) 0 (0.0%) 1 (1.5%)
T stage 0.197
T1 20 (40.8%) 4 (21.1%) 24 (35.3%)
T2 26 (53.1%) 13 (68.4%) 39 (57.4%)
T3 3 (6.1%) 1 (5.3%) 4 (5.9%)
T4 0 (0.0%) 1 (5.3%) 1 (1.5%)
Lymph node status 0.382
NO 11 (22.4%) 2 (10.5%) 13 (19.1%)
N1 13 (26.5%) 4 (21.1%) 17 (25.0%)
N2 25 (51.0%) 13 (68.4%) 38 (55.9%)
Stations of metastatic N2 lymph nodes 0.734
0 21 (42.9%) 7 (36.8%) 28 (41.2%)
1 16 (32.7%) 7 (36.8%) 23 (33.8%)
2 8 (16.3%) 4 (21.1%) 12 (17.6%)
3 3 (6.1%) 0 (0.0%) 3 (4.4%)
4 1 (2.0%) 1 (5.3%) 2 (2.9%)
No. of metastatic lymph nodes 0.421
>3 18 (36.7%) 9 (47.4%) 27 (39.7%)

(Continued)
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TABLE 1 Continued

Chemotherapy

10.3389/fonc.2024.1422035

Alectinib

Total (n=68) P value

group (n=49)

group (n=19)

0-2 31 (63.3%) 10 (52.6%) 41 (60.3%)
Histologic type 0.439
Adenocarcinoma 45 (91.8%) 19 (100.0%) 64 (94.1%)
Adenosquamous carcinoma 3 (6.1%) 0 (0.0%) 3 (4.4%)
Squamous cell carcinoma 1 (2.0%) 0 (0.0%) 1 (1.5%)
Differentiation 0.061
Low 12 (24.5%) 11 (57.9%) 23 (33.8%)
Moderate 9 (18.4%) 3 (15.8%) 12 (17.6%)
Moderate/High 1(2.0%) 0 (0.0%) 1 (1.5%)
Moderate/Low 27 (55.1%) 5 (26.3%) 32 (47.1%)
stage 0.397
1B 9 (18.4%) 1 (5.3%) 10 (14.7%)
IIA 2 (4.1%) 1 (5.3%) 3 (4.4%)
1IB 12 (24.5%) 4 (21.1%) 16 (23.5%)
IITA 25 (51.0%) 11 (57.9%) 36 (52.9%)
111B 1 (2.0%) 2 (10.5%) 3 (4.4%)
Comparison of first site of metastasis <0.001
No 21 (42.9%) 18 (94.7%) 39 (57.4%)
Locoregional 10 (20.4%) 1(5.3%) 11 (16.2%)
Systemic 18 (36.7%) 0 (0.0%) 18 (26.5%)
Death 0.017
No 37 (75.5%) 18 (94.7%) 55 (80.9%)
Yes 12 (24.5%) 1 (5.3%) 13 (19.1%)

(n=68) ECOG, Eastern Cooperative Oncology Group.

progression or relapse during alectinib treatment. In the
chemotherapy group, recurrence occurred in 28 (57.1%) patients,
while mortality was observed in 12 (24.5%) patients. The Kaplan-
Meier curves illustrating the probability of DFS and OS for patients
are presented in Figures 1A, B. The 3-year DFS was significantly
higher in the alectinib group (91.7%, 95% CI, 77.3%-100.0%) than
in the chemotherapy group (60.7%, 95% CI, 48.3%-76.2%). And it
is shown that the DFS were significantly improved in the alectinib
group compared with chemotherapy group (HR 0.17; 95% CI, 0.02—-
1.28; P = 0.051). The HR equaled an 83% reduction in the risk of
disease recurrence or death. Although the P-value of 0.051 is
marginally above the conventional significance threshold of 0.05,
it may still suggest a trend toward alectinib reducing the risk of
recurrence or death. The relatively wide confidence interval (0.02 to
1.28) is likely a result of the small sample size in the alectinib group,
which increases the variability of the effect estimate. Despite this
limitation, the HR indicates a substantial reduction in the risk
associated with alectinib treatment, which could have clinical
relevance. The 5-year OS rate was not reached in alectinib group

Frontiers in Oncology

and 85.2% (95% CI, 75.7%-76.0%) in chemotherapy group. The OS
did not show a statistically significant difference between the
alectinib and chemotherapy groups. The HR for alectinib was
0.8566 (95% CI, 0.10-7.63; P = 0.89), indicating a 14.3%
reduction in the risk of death. However, the P-value of 0.89
exceeds the conventional significance threshold of 0.05, suggesting
no significant differences in survival outcomes. The wide confidence
interval (0.10 to 7.63) indicates considerable uncertainty, likely due
to the limited sample size and few observed events. Additionally, 17
(63.0%) of the 27 patients in the chemotherapy group received
targeted therapy with ALK inhibitors after recurrence, which may
have affected the overall survival results. We further conducted an
analysis of DFS and OS among patients in the subgroup with stage
IITIA and N2 involvement. The Kaplan-Meier curves illustrating the
probability of DFS and OS for IITAN2 patients are presented in
Figures 1C, D. The 3-year DFS rates were 87.5% (95% CI, 67.3%-
100.0%) in the alectinib group and 50.0% (95% CI,33.5%-74.6%) in
the chemotherapy group. The Kaplan-Meier curves for DES
indicate a favorable trend in the alectinib group compared to the
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https://doi.org/10.3389/fonc.2024.1422035
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Chang et al.

A
100
;\; - Chen‘mv(herapy
\_m’ 75 == Alectinib
2
2
>
@
[} 50
9]
=
)
©
% 25 Log-rank p-value: 0.05109
2

0 12 24 36 48 60 72 84 96 108 120 132 144
Time since surgery(month)

Number at risk

Chemotherapy 49 45 37 28 24 20 17 12 9 5 5 2 0
Alectinb 19 16 11 1 0 0 0 0 0O O O 0 O

(@)

100

75

50

25
Log-rank p-value: 0.06749

Disease free survival(%)

0 12 24 36 48 60 72 84 96 108 120 132 144
Time since surgery(month)

Number at risk

Chemotherapy 24 22 15 11
Alectinib 11 9 7 1

7 5 4 2 2 1 1 00
0O 0 0 0 O0O0OOTO0OTO

FIGURE 1

10.3389/fonc.2024.1422035

100

75

50

Overall survival(%)

25 Log-rank p-value: 0.8895

0 12 24 36 48 60 72 84 96 108 120 132 144
Time since surgery(month)

Number at risk

Chemotherapy 49 48 48 43 40 38 33 26 19 12 10 4 1
Alectinb 19 16 12 1 0 0 0 0 0 0 0 0 O

D

100
9 75 I '
T
Z
<
2 50
]
i
g
o 25

Log-rank p-value: 0.7663

0 12 24 36 48 60 72 84 96 108 120 132 144
Time since surgery(month)

Number at risk

Chemotherapy 24 24 24 21 19 17 14 9 6 4 3 1 0
Alectinb 11 9 8 1 0 0 0 0 0 0O 0 0 O

(A) Kaplan—Meier curves for disease-free survival between chemotherapy and alectinib group. (B) Kaplan—Meier curves for overall survival between
chemotherapy and alectinib group. (C) Kaplan—Meier curves for disease-free survival of IIIAN2 patients between chemotherapy and alectinib group.
(D) Kaplan—Meier curves for overall survival of [IIAN2 patients between chemotherapy and alectinib group.

chemotherapy group. The log-rank test for DFS analysis yielded a p-
value of 0.068, which is marginally above the traditional significance
threshold of 0.05. The HR for alectinib treatment was 0.18 (95% ClI,
0.02-1.41), suggesting an approximate 82% reduction in the risk of
disease recurrence compared to chemotherapy. These findings
imply that alectinib may be associated with improved DFS,
highlighting its potential clinical relevance. For OS, the analysis
yielded a p-value of 0.768, indicating no statistically significant
difference between the alectinib and chemotherapy groups. The HR
for alectinib treatment was 1.43 (95% CI, 0.13-15.85), suggesting a
potential increase in risk, but the wide confidence interval limits the
interpretability of this finding. The 5-year OS rate was not reached
in the alectinib group, while the chemotherapy group had an OS
rate of 82.2% (95% CI, 67.8%-99.7%). Given these results, further
follow-up studies are needed to evaluate the long-term treatment
responses in the 19 patients of the alectinib group.

3.3 Safety

In comparison to the chemotherapy group, patients in alectinib
group exhibited a lower occurrence of adverse events across any
severity levels. (Table 2) In both groups, the majority of adverse
events were graded as level 1 or 2. The most common grade 1-2
adverse events for which the incidence was at least 5 percentage
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points higher in the alectinib group than in the chemotherapy
group were constipation (occurring in 47% of the patients), Weight
increased (in 21%), Rash (in 16%), and Musculoskeletal pain (in
11%). In the chemotherapy group, the most common grade 1-2
adverse reactions are Nausea and vomiting (63%), followed by
Alopecia (47%) and ALT/AST increased (39%). Grade 3 or 4 AEs
occurred in 2 patients (4%) in the chemotherapy group, including
Neutropenia in 2 patient (4%), Lymphopenia in 1 patient (2%),
Nausea and vomiting in 1 patient (2%). There was no Grade 3 or 4
adverse event occurred in patients from the alectinib group. The
alectinib treatment did not result in any unanticipated AEs and
there were no deaths attributed to the treatment.

4 Discussion

Effective adjuvant targeting therapies have been extensively
documented in postoperative NSCLC patients, including
Osimertinib in the management of IB-IITA EGFR-positive
NSCLC patients (11). The rearrangement of the ALK gene occurs
in approximately 3-5% of NSCLC patients and represent a distinct
molecular subset of NSCLC (2, 23). To date, there is still no
consensus on the postoperative treatment for ALK-positive
NSCLC patients. In addition to the ALINA study, we are the first
to report data on postoperative adjuvant treatment with alectinib in
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TABLE 2 Adverse events in the chemotherapy and alectinib groups.

Chemotherapy group (n=49)

10.3389/fonc.2024.1422035

Alectinib group (n=19)

Grade 1-2 Grade 3-4 Grade 1-2 Grade 3-4
Total adverse events 41 (84%) 2 (4%) 9 (47%) 0
ALT/AST increased 19 (39%) 0 0 0
Alopecia 23 (47%) 1 (2%) 2 (11%) 0
Anemia 19 (39%) 0 0 0
Constipation 18 (37%) 0 9 (47%) 0
Diarrhea 7 (14%) 0 3 (16%) 0
Dysgeusia 9 (18%) 0 0 0
ECG Q-T prolonged 1 (2%) 0 0 0
Interstitial pneumonia 1 (2%) 0 0 0
Lymphopenia 15 (31%) 1(2%) 0 0
Musculoskeletal pain 1 (2%) 0 2 (11%) 0
Nausea and vomiting 31 (63%) 1(2%) 0 0
Neutropenia 15 (31%) 2 (4%) 0 0
Peripheral edema 4 (8%) 0 0 0
Photosensitivity reaction 0 0 0 0
Pulmonary embolism 0 0 0 0
Rash 3 (6%) 0 3 (16%) 0
SCr/BUN increased 2 (4%) 0 0 0
Trombocytopenia 7 (14%) 0 0 0
Visual impairment 2 (4%) 0 0 0
Weight increased 0 0 4 (21%) 0

Data are n (%). ALT, alanine aminotransferase; AST, aspartate aminotransferase; ECG, electrocardiogram; SCr, serum creatinine; BUN, blood urea nitrogen.

Chinese patients with ALK-positive NSCLC, demonstrating
consistent efficacy and superior safety. In this retrospective study,
we compared the effectiveness and safety of adjuvant alectinib and
adjuvant chemotherapy in 68 ALK-TKI-naive patients with
completely resected ALK-positive, stage IB to IIIB NSCLC. Our
findings demonstrate that patients in alectinib group achieved a
favorable 3-year DFS rate of 91.7%, significantly higher than the
chemotherapy group, which had a 3-DFS of 60.7%. Furthermore,
alectinib exhibited excellent tolerability in 19 patients as only mild
adverse events were observed and no occurrences of severe adverse
events or treatment interruption due to adverse effects. In summary,
our study suggested that alectinib, as adjuvant therapy, holds
promise for both clinical efficacy and safety in enhancing the
prognosis of postoperative ALK-positive NSCLC patients.
Previous study indicated that ALK-positive lung
adenocarcinoma patients exhibit distinct clinical characteristics.
ALK-positive patients are typically younger and have a history of
never or light smoking compared to those with ALK-negative lung
adenocarcinoma (24, 25). Here, we showed that the mean age of 14
patients was 53.0 ( 10.7) years and 46 (67.6%) patients were never
smokers. These results were basically consistent with data reported
in a previous study by Shaw AT et al. (26). At present, the
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prognostic significance of ALK gene in postoperative non-small
cell lung cancer patients remains controversial. A previous
retrospective study had shown that ALK-rearrangement was
associated with more frequent recurrence in patients with
surgically resected early-stage NSCLC (27). Similar results were
observed in local advanced patients in another study, in which
EMLA4-ALK-positive patients of stage IIIA had poorer DES than
EML4-ALK-negative patients (median DFS 6 versus 16 months,
P=0.0057) (28). In addition, ALK-positive adenocarcinomas tend to
present a more rapid metastases to lymph nodes or distant sites
compared with EGFR mutation or with wild type, indicating that
the tumor is more aggressive (29, 30). Thus, postoperative therapy is
indispensable for those subgroup of NSCLC patients. Till now,
platinum-based chemotherapy remains the standard of care for
postoperative treatment of IB-IIIB ALK-positive NSCLC patients
(31). However, this treatment only reduced the risk of relapse or
death by 16% and the risk of death was reduced by only 5% over 5
years (32, 33). The ALINA study is a randomized, actively
controlled, multicenter, open-label phase III clinical trial aimed at
investigating the efficacy and safety of alectinib as adjuvant therapy
in postoperative ALK-positive NSCLC. Results from a 27.8-month
follow-up revealed that the use of alectinib as adjuvant therapy in
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completely resected stage IB to IIIA ALK-positive NSCLC patients
can reduce the risk of disease recurrence or death by 76% compared
to the platinum-based chemotherapy group, (hazard ratio [HR] =
0.24, 95% CI: 0.13-0.43, p <0.0001). In the intention-to-treat (ITT)
population (stage IB-IITA), the 3-year disease-free survival (DES)
rate in the alectinib group reached 88.3%, closely aligning with the
results observed in our real-world observations (20). Although the
OS data for patients undergoing adjuvant alectinib in the ALINA
study are still immature, a combined analysis with existing data,
following extended follow-up, suggests a considerable improvement
in total survival for early-stage ALK-positive NSCLC patients
treated with alectinib.

N2-positive stage IIIA patients represent a heterogeneous group
of locally advanced non-small cell lung cancer (NSCLC) (34). Till
now, there is a lack of consensus on the appropriate therapeutic
strategies for patients with IIIA-N2 NSCLC (35). Compared with
early-stage patients, the recurrence rate of stage IIIA-N2 patients
was significantly higher. Despite radical resection, reported 5-years
survival rate of these patients was only 15-20% (36). The
unsatisfactory survival rate of surgery has led to ongoing efforts
to add non-surgery treatment strategies (37). Chemotherapy
delivered as postoperative therapy may eradicate micro metastasis
and reduce the onset of recurrence of NSCLC (38). A number of
randomized controlled trials have been conducted in patients with
stage IIIA-N2 NSCLC. Ou et al. and Daniel J. Boffa et al. have
shown that postoperative cisplatin-based chemotherapy improved
overall survival (OS) compared to surgery alone (39, 40). However,
a pooled analysis revealed that adjuvant chemotherapy provides an
unsatisfactory 17% reduction in the risk of death for stage III
patients (33). The extent of mediastinal lymph node involvement
is a significant prognostic factor for NSCLC (41). A retrospective
study conducted by Andre et al. analyzed data on 702 patients with
N2-NSCLC patients and concluded that the 5-year survival rates of
patients were correlated with the degree of mediastinum
involvement. The survival rate of patients with multi-station
lymph nodes involvement was lower than that of patients with
single-station lymph node involvement. (11%vs34%) (42). The
number of regional lymph node is another leading prognostic
factor of NSCLC patients (34). Patients with increased number of
lymph nodes involved (specifically 23 LNs) experienced bad
prognosis (43-45). In our study, patients with stage IITA/N2
experienced a 3-year DFS of 87.5%. It was worth noting that
26.4% of enrolled patients had multi-station lymph nodes
involvement and 47.4% of patients and at least three Metastatic
lymph nodes. Our result indicated that adjuvant alectinib may be a
better option for resected IIIA/N2 ALK positive NSCLC patients
compared with chemotherapy. Despite the short follow-up period
and limited number of patients in our study, the efficacy results
support a further and large-sample investigation.

Brain metastasis is one of the common metastasis sites in
NSCLC and usually indicates a poor prognosis (46). Up to 50-
60% of patients with ALK-positive NSCLC are likely to develop
brain metastases (BMs) throughout the course of disease (47). With
the ability of crossing the blood-brain barrier (48-50), alectinib has
demonstrated an indisputable superiority compared to crizotinib in
intracerebral disease control (51). In the ALEX trial, The time to
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CNS progression was significantly longer with alectinib than with
crizotinib (cause-specific hazard ratio, 0.16, 95% CI, 0.10 to 0.28;
rate of events of CNS progression, 12% with alectinib and 45% with
crizotinib) (18). Similar to excellent results achieved in advanced
patients, none of patients enrolled in our study had CNS metastasis
during the treatment of alectinib, which indicated that adjuvant
alectinib may reduce the risk of CNS recurrence among patients
with resected ALK-positive NSCLC.

The type and grade of AEs observed in this study were in
accordance with the known safety profile of alectinib in advanced
NSCLC. Alectinib was well-tolerated in study patients and no
discontinuation or dose interruption due to adverse events were
emerged. The incidence of overall drug-related AEs was 47.0%.
However, the incidence of Grade 3-5 AEs in our study is far less
than which observed in both ALEX and ALESIA trials (0% vs 28%
and 29%) (18, 19). The possible reason could be that patients in the
ALEX and ALESIA trials had advanced stage NSCLC hence having
poorer physical conditions and higher tumor burdens than
resected patients.

There were several limitations to this study. Selection bias was
inevitable due to the inherent limitations of single-center,
nonrandomized and retrospective design. Small sample size and
short follow-up period led to insufficient data and immature results.
Another important consideration is the subsequent use of ALK
inhibitors in the chemotherapy group after recurrence, which could
have confounded the OS results, potentially diluting the observed
effect of adjuvant alectinib. The lack of randomization further
limited the ability to control for confounding factors, such as
differences in baseline characteristics between the treatment
groups. Therefore, more prospective studies with longer follow-up
time are needed to further prove the efficacy and safety of adjuvant
alectinib in patients with ALK-positive NSCLC patients.

5 Conclusions

In conclusion, our retrospective study indicates that adjuvant
alectinib is a promising therapeutic strategy for improving DFS in
patients with ALK-positive lung cancer and has a favorable safety
profile. Although the 5-year OS data have not yet been reached, these
findings suggest the potential of alectinib to enhance patient prognosis.
However, the limited availability of clinical data highlights the necessity
for further studies to establish a standardized treatment regimen for
postoperative ALK-positive NSCLC.
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