
The new england  
journal of medicine

n engl j med 390;14 nejm.org April 11, 2024 1265

established in 1812 April 11, 2024 vol. 390 no. 14

The authors’ affiliations are listed in the 
Appendix. Dr. Wu can be contacted at 
 wuyilong@  gdph . org . cn or at the Guang‑
dong Lung Cancer Institute, Guangdong 
Provincial People’s Hospital (Guangdong 
Academy of Medical Sciences), Southern 
Medical University, 106 Zhongshan Er 
Lu, 510080 Guangzhou, China. Dr. Solo‑
mon can be contacted at  ben . solomon@ 
 petermac . org or at the Department of 
Medical Oncology, Peter MacCallum Can‑
cer Centre, 305 Grattan St., Melbourne, 
VIC 3000, Australia.

*A complete list of the investigators 
in the ALINA trial is provided in the 
Supplementary Appendix, available at 
NEJM.org.

N Engl J Med 2024;390:1265-76.
DOI: 10.1056/NEJMoa2310532
Copyright © 2024 Massachusetts Medical Society.

BACKGROUND
Platinum-based chemotherapy is the recommended adjuvant treatment for patients 
with resectable, ALK-positive non–small-cell lung cancer (NSCLC). Data on the ef-
ficacy and safety of adjuvant alectinib as compared with chemotherapy in patients 
with resected ALK-positive NSCLC are lacking.

METHODS
We conducted a global, phase 3, open-label, randomized trial in which patients with 
completely resected, ALK-positive NSCLC of stage IB (tumors ≥4 cm), II, or IIIA (as clas-
sified according to the seventh edition of the Cancer Staging Manual of the American Joint 
Committee on Cancer and Union for International Cancer Control) were randomly 
assigned in a 1:1 ratio to receive oral alectinib (600 mg twice daily) for 24 months 
or intravenous platinum-based chemotherapy in four 21-day cycles. The primary end 
point was disease-free survival, tested hierarchically among patients with stage II or 
IIIA disease and then in the intention-to-treat population. Other end points included 
central nervous system (CNS) disease–free survival, overall survival, and safety.

RESULTS
In total, 257 patients were randomly assigned to receive alectinib (130 patients) or 
chemotherapy (127 patients). The percentage of patients alive and disease-free at 
2 years was 93.8% in the alectinib group and 63.0% in the chemotherapy group 
among patients with stage II or IIIA disease (hazard ratio for disease recurrence 
or death, 0.24; 95% confidence interval [CI], 0.13 to 0.45; P<0.001) and 93.6% and 
63.7%, respectively, in the intention-to-treat population (hazard ratio, 0.24; 95% 
CI, 0.13 to 0.43; P<0.001). Alectinib was associated with a clinically meaningful 
benefit with respect to CNS disease–free survival as compared with chemotherapy 
(hazard ratio for CNS disease recurrence or death, 0.22; 95% CI, 0.08 to 0.58). Data 
for overall survival were immature. No unexpected safety findings were observed.

CONCLUSIONS
Among patients with resected ALK-positive NSCLC of stage IB, II, or IIIA, adjuvant 
alectinib significantly improved disease-free survival as compared with platinum-
based chemotherapy. (Funded by F. Hoffmann–La Roche; ALINA ClinicalTrials.gov 
number, NCT03456076.)
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Approximately 50% of patients with 
non–small-cell lung cancer (NSCLC) re-
ceive a diagnosis with early-stage or lo-

cally advanced disease (stage I, II, or III).1 For 
patients with resectable disease, the primary treat-
ment is surgery, with adjuvant or neoadjuvant 
treatment where recommended.2-4 Although the 
treatment landscape for early-stage NSCLC is 
rapidly evolving with the approval of cancer im-
munotherapy and targeted therapy regimens,5-7 
adjuvant targeted therapy in patients with resect-
able NSCLC harboring a rearrangement in the ana-
plastic lymphoma kinase (ALK) gene (ALK-positive 
NSCLC) warrants evaluation.8

Approximately 4 to 5% of patients with NSCLC 
have ALK-positive disease.9-11 Patients with ALK-
positive NSCLC are more likely to be younger, be 
nonsmokers, and receive a diagnosis with more 
advanced disease than those with ALK-negative 
NSCLC.10,12,13 They are also at high risk for brain 
metastases, which are seen in up to 50 to 60% 
of patients.14,15 Despite recent approvals for the 
treatment of resectable NSCLC, immunotherapy 
is generally not recommended in patients with 
ALK-positive disease because no clinical evi-
dence has emerged that immunotherapy is ben-
eficial in NSCLC with oncogenic driver altera-
tions.2-4,16-18

The current recommended adjuvant treatment 
for patients with resected ALK-positive NSCLC is 
platinum-based combination chemotherapy.2-4,19 
However, adjuvant chemotherapy is associated 
with only modest improvements in patient out-
comes (difference in survival as compared with 
observation, approximately 5 percentage points).20 
The risk of disease recurrence remains high (with 
the 5-year risk of recurrence or death ranging 
from 45% for stage IB disease to 76% for stage 
III disease),20 and most cases of recurrence have 
metastatic spread.21-26 Five-year survival ranges 
from 71% for stage IB disease to just 36% for 
stage IIIA disease.27 Adjuvant chemotherapy is also 
associated with a high risk of adverse events,28 
with one meta-analysis showing that 66% of 
patients had grade 3 or 4 adverse events after 
treatment with adjuvant cisplatin-based chemo-
therapy.20

Targeted therapies that have shown efficacy 
and become established in the treatment of ad-
vanced oncogene-dependent NSCLC have the po-
tential to improve outcomes in patients with 

resectable disease. In the phase 3 ADAURA trial, 
adjuvant osimertinib showed a significant benefit 
with respect to disease-free survival as compared 
with placebo among patients with epidermal 
growth factor receptor (EGFR) mutation–positive 
NSCLC of stage IB, II, or IIIA.7 Recent data indi-
cate that this large disease-free survival benefit 
can translate into an overall survival benefit.29

Alectinib is a potent oral ALK tyrosine kinase 
inhibitor (TKI) that has shown high levels of 
efficacy across three phase 3 trials involving 
patients with advanced ALK-positive NSCLC.30-32 
In the global phase 3 ALEX trial, patients with 
previously untreated advanced ALK-positive NSCLC 
who received alectinib had significantly longer 
progression-free survival than those who received 
crizotinib,31 with improved 5-year overall surviv-
al.33 Alectinib has also shown substantial activ-
ity in patients with central nervous system (CNS) 
disease.15,34,35 Long-term treatment with alectinib 
has a safety profile that ref lects mainly low-
grade adverse events.36 On the basis of these re-
sults, alectinib is a preferred first-line treatment 
in patients with advanced ALK-positive NSCLC.2,4 
These data in advanced NSCLC support investi-
gation of alectinib in resected ALK-positive NSCLC 
to determine whether it can reduce the risk of 
disease recurrence, improve outcomes after sur-
gery, and reduce the incidence of recurrence in 
the CNS.

We report results from the primary analysis 
of the randomized, open-label, phase 3 ALINA 
trial, which is investigating the efficacy and 
safety of adjuvant alectinib as compared with 
standard chemotherapy in patients with resected 
ALK-positive NSCLC. Follow-up is ongoing.

Me thods

Trial Patients

Eligible patients were 18 years of age or older 
and had completely resected, histologically con-
firmed stage IB (tumors ≥4 cm), II, or IIIA NSCLC 
(as classified according to the seventh edition of 
the Cancer Staging Manual of the American Joint 
Committee on Cancer and Union for International 
Cancer Control) and documented ALK-positive dis-
ease by a Food and Drug Administration–approved 
or European Conformity (CE)–marked test, either 
locally or centrally performed. Other criteria in-
cluded eligibility for platinum-based chemo-
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therapy, an Eastern Cooperative Oncology Group 
performance-status score of 0 or 1 (on a 5-point 
scale in which higher scores reflect greater dis-
ability), and no previous systemic anticancer 
therapy. Full eligibility criteria are detailed in the 
trial protocol, available with the full text of this 
article at NEJM.org.

Trial Design and Treatment

ALINA is a global, phase 3, open-label, random-
ized trial (Fig. S1 in the Supplementary Appen-
dix, available at NEJM.org). Screening and ran-
domization occurred 4 to 12 weeks after patients 
had undergone complete surgical resection (lo-
bectomy, sleeve lobectomy, bilobectomy, or pneu-
monectomy). Eligible patients were randomly 
assigned in a 1:1 ratio to receive either oral 
alectinib at a dose of 600 mg twice daily or in-
travenous platinum-based chemotherapy in four 
21-day cycles. Randomization was stratified ac-
cording to disease stage (IB [≥4 cm] vs. II vs. IIIA) 
and race (Asian vs. non-Asian). Treatment with 
alectinib was given for 24 months or until the 
occurrence of disease recurrence, unacceptable 
toxic effects, or withdrawal of consent, which-
ever occurred first. Chemotherapy options were 
cisplatin at a dose of 75 mg per square meter of 
body-surface area on day 1 of each cycle, plus 
vinorelbine at a dose of 25 mg per square meter 
(on days 1 and 8), gemcitabine at a dose of 1250 
mg per square meter (on days 1 and 8), or peme-
trexed at a dose of 500 mg per square meter (on 
day 1), according to local prescribing informa-
tion. In the event of cisplatin intolerance, carbo-
platin at an area under the curve of 5 or 6 mg 
per milliliter per minute was administered. A 
formal crossover design was not built into this 
trial. Subsequent treatment after disease recur-
rence was entirely at the discretion of the inves-
tigators.

Trial Oversight

The trial was conducted in accordance with the 
Declaration of Helsinki and the International 
Council for Harmonisation guidelines for Good 
Clinical Practice. An independent data monitor-
ing committee evaluated data regularly during 
the trial. The protocol and subsequent amend-
ments were approved by the institutional review 
board or ethics committee at each site. All the 
patients provided written informed consent.

F. Hoffmann–La Roche/Genentech sponsored 
the trial, provided the trial drugs, and collabo-
rated with the academic authors on the collec-
tion, analysis, and interpretation of the data. All 
the authors vouch for the completeness and ac-
curacy of the data and for the adherence of the 
trial to the protocol. Medical writing assistance, 
under the direction of the authors, was funded 
by F. Hoffmann–La Roche.

End Points and Assessments

The primary end point was disease-free survival, 
defined as the time from randomization to the 
first documented recurrence of disease or new 
primary NSCLC as determined by the investiga-
tor or to death from any cause. Secondary end 
points included overall survival and safety. Ex-
ploratory end points included CNS disease–free 
survival, defined as the time from randomiza-
tion to the first documented recurrence of dis-
ease in the CNS or death from any cause.

Disease assessments were conducted at base-
line and every 12 weeks for the first 2 years, 
every 24 weeks for years 3 through 5, and then 
annually until the occurrence of disease recur-
rence, death, loss to follow-up, withdrawal of 
consent, or trial termination by the sponsor, 
whichever occurred first. All disease assess-
ments included magnetic resonance imaging 
(MRI) of the brain (or computed tomography of 
the brain if MRI was unavailable). The adverse-
event reporting period lasted until 28 days after 
the last alectinib dose or chemotherapy cycle.

Statistical Analysis

Efficacy was assessed in the intention-to-treat 
population, defined as all the patients who un-
derwent randomization, and in the subgroup of 
patients with stage II or IIIA NSCLC. The safety-
evaluable population was defined as all the pa-
tients who underwent randomization and received 
any amount of trial drug.

Kaplan–Meier methods were used to estimate 
median disease-free survival and 2- and 3-year 
disease-free survival. Brookmeyer–Crowley meth-
ods and Greenwood’s formula were used to con-
struct 95% confidence intervals for medians and 
landmark rates, respectively. A stratified log-rank 
test was used to compare disease-free survival 
between treatment groups. To control the overall 
level of significance at a two-sided error rate of 
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0.05, disease-free survival was tested with the 
use of a prespecified hierarchical approach, first 
among patients with stage II or IIIA disease and 
then in the intention-to-treat population. Haz-
ard ratios among patients with stage II or IIIA 
disease were estimated with the use of a strati-
fied Cox regression model with race (Asian vs. 
non-Asian) as a stratification factor. For the 
intention-to-treat population, disease stage (IB 
[≥4 cm] vs. II vs. IIIA) was also a stratification 
factor.

The trial was designed to show superiority of 
alectinib as compared with chemotherapy with 
respect to disease-free survival, with 80% power 
to detect a target hazard ratio of 0.55 among 
patients with stage II or IIIA disease and 0.58 
in the intention-to-treat population. This pre-
planned interim analysis was conducted when 
67% of events (59 events) were observed among 
patients with stage II or IIIA disease.

Here we report the results of the preplanned 
interim analysis, conducted by an independent 
data monitoring committee. Additional statisti-
cal methods are provided in the Supplementary 
Appendix, and the statistical analysis plan is 
available with the protocol at NEJM.org.

R esult s

Patients and Treatment

In total, 257 patients were enrolled from August 
2018 through December 2021 at 113 sites across 
26 countries: 130 patients received alectinib and 
127 patients received chemotherapy (Fig. S2 and 
Table S1). The median time from surgery to ran-
domization was 1.7 months. At the data-cutoff 
date (June 26, 2023), 20.3% of the patients in the 
alectinib group were receiving treatment.

The demographic and clinical characteristics 
of the patients at baseline were generally well bal-
anced between the treatment groups (Table 1) 
and were broadly similar to the available demo-
graphic data in patients with ALK-positive NSCLC 
(Table S2); however, Black patients were under-
represented in the trial population. As compared 
with the chemotherapy group, the alectinib group 
had a higher percentage of female patients (57.7% 
vs. 46.5%) and patients who had never smoked 
(64.6% vs. 55.1%). No patients in the trial re-
ceived neoadjuvant radiotherapy or postoperative 
radiotherapy.

Efficacy

The median duration of follow-up for survival was 
27.8 months (27.8 months in the alectinib group 
and 28.4 months in the chemotherapy group). At 
the data-cutoff date, approximately 18 months 
had passed since the last patient had undergone 
randomization.

A total of 231 patients had stage II or IIIA 
disease: 116 in the alectinib group and 115 in 
the chemotherapy group. Of these, 59 patients 
had disease recurrence or had died by the data-
cutoff date: 14 in the alectinib group and 45 in 
the chemotherapy group. The disease-free sur-
vival among patients with stage II or IIIA disease 
at 2 years was 93.8% in the alectinib group and 
63.0% in the chemotherapy group; the values at 
3 years were 88.3% and 53.3%, respectively. The 
hazard ratio for disease recurrence or death was 
0.24 (95% confidence interval [CI], 0.13 to 0.45; 
P<0.001), which corresponds to a 76% lower risk 
with adjuvant alectinib than with chemotherapy. 
Kaplan–Meier curves for disease-free survival 
show early and sustained separation between 
the alectinib group and the chemotherapy group 
(Fig. 1A).

The intention-to-treat population included 257 
patients: 130 in the alectinib group and 127 in 
the chemotherapy group. Of these, 65 patients 
had disease recurrence or death: 15 in the alec-
tinib group and 50 in the chemotherapy group. 
The disease-free survival in the intention-to-treat 
population at 2 years was 93.6% in the alectinib 
group and 63.7% in the chemotherapy group; 
the values at 3 years were 88.7% and 54.0%, re-
spectively. The hazard ratio for disease recurrence 
or death in the alectinib group as compared with 
the chemotherapy group in the intention-to-treat 
population was 0.24 (95% CI, 0.13 to 0.43; P<0.001) 
(Fig. 1B).

The disease-free survival benefit from adjuvant 
alectinib as compared with chemotherapy was 
generally consistent across all subgroups (Fig. 2). 
This consistency was seen in subgroups defined 
according to disease stage (Fig. S3), race, sex, and 
smoking status.

Disease recurrence was observed in 15 patients 
(11.5%) in the alectinib group and 49 (38.6%) in 
the chemotherapy group. The most common site 
of recurrence was the brain, reported in 4 pa-
tients in the alectinib group and 14 in the chemo-
therapy group (Table S3). The hazard ratio for 
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline (Intention-to-Treat Population).*

Characteristic
Alectinib 
(N = 130)

Chemotherapy 
(N = 127)

Age

Median — yr 54 57

Distribution — no. (%)

<65 yr 103 (79.2) 93 (73.2)

≥65 yr 27 (20.8) 34 (26.8)

Sex — no. (%)

Female 75 (57.7) 59 (46.5)

Male 55 (42.3) 68 (53.5)

Race — no. (%)†

Asian 72 (55.4) 71 (55.9)

Black 1 (0.8) 0

White 55 (42.3) 52 (40.9)

Unknown 2 (1.5) 4 (3.1)

ECOG performance‑status score — no. (%)‡

0 72 (55.4) 65 (51.2)

1 58 (44.6) 62 (48.8)

Smoking status — no. (%)

Never smoked 84 (64.6) 70 (55.1)

Previous smoker 41 (31.5) 54 (42.5)

Current smoker 5 (3.8) 3 (2.4)

Disease stage at initial diagnosis — no. (%)§

IB 14 (10.8) 12 (9.4)

II 47 (36.2) 45 (35.4)

IIIA 69 (53.1) 70 (55.1)

Regional lymph‑node stage — no. (%)

N0 21 (16.2) 18 (14.2)

N1 45 (34.6) 43 (33.9)

N2 64 (49.2) 66 (52.0)

Nodal assessment — no. (%)

MLND 108 (83.1) 105 (82.7)

Lymph‑node sampling 19 (14.6) 15 (11.8)

MLND and lymph‑node sampling not performed¶ 3 (2.3) 7 (5.5)

Histologic type — no. (%)

Squamous 6 (4.6) 3 (2.4)

Nonsquamous 124 (95.4) 124 (97.6)

Surgical procedure for lung cancer — no. (%)

Lobectomy 126 (96.9) 117 (92.1)

Sleeve lobectomy 0 1 (0.8)

Bilobectomy 2 (1.5) 5 (3.9)

Pneumonectomy 2 (1.5) 4 (3.1)

*  The intention‑to‑treat population includes all the patients who underwent randomization. Percentages may not total 
100 because of rounding. MLND denotes mediastinal lymph‑node dissection.

†  Race was reported by the patient.
‡  Eastern Cooperative Oncology Group (ECOG) performance‑status scores range from 0 to 5, with higher scores indicat‑

ing greater disability.
§  Disease staging was based on the seventh edition of the Cancer Staging Manual of the American Joint Committee on 

Cancer and Union for International Cancer Control.
¶  An exception was granted for patients who had documented N2 disease in one nodal station or who had negative pre‑

operative staging imaging (computed tomography and positron‑emission tomography) in the mediastinum.
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CNS disease recurrence or death was 0.22 (95% 
CI, 0.08 to 0.58) in favor of alectinib (Fig. 3). After 
disease recurrence, at least one subsequent treat-
ment was given to 13 patients in the alectinib 
group and 43 patients in the chemotherapy group 
(Table S4), most frequently alectinib (4 patients 
and 29 patients, respectively).

At the data-cutoff date, data for overall sur-
vival were immature, with a 2.3% event–patient 
ratio; six events (deaths) were included in the 
analysis of overall survival: two in the alectinib 

group and four in the chemotherapy group. An 
additional patient in the chemotherapy group died, 
but data for this patient were censored owing to 
incomplete date of death recorded.

 Safety

The safety-evaluable population included 128 pa-
tients who received alectinib and 120 patients 
who received chemotherapy. The median duration 
of treatment for the safety-evaluable population 
was 23.9 months with alectinib and 2.1 months 

Figure 1. Disease-free Survival among Patients with Stage II or IIIA Disease and in the Intention-to-Treat Population.

The intention‑to‑treat population included patients with stage IB, II, or IIIA disease who had undergone randomization. Disease staging 
was based on the seventh edition of the Cancer Staging Manual of the American Joint Committee on Cancer and Union for International 
Cancer Control (AJCC–UICC). The widths of the confidence intervals (indicated by shaded areas) have not been adjusted for multiplicity 
and may not be used in place of hypothesis testing. Tick marks indicate censored data. NE denotes could not be estimated.
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with chemotherapy. The median dose intensity 
was 99.4% and 100%, respectively.

At least one adverse event was reported by 
98.4% of the patients in the alectinib group and 
93.3% of those in the chemotherapy group 
(Table 2). The majority were grade 1 or 2 events. 
No grade 5 (fatal) adverse events were reported. 
The most commonly reported adverse events 
were increased creatine kinase levels (43.0%) 
and constipation (42.2%) in the alectinib group 
and nausea (72.5%) and decreased appetite (29.2%) 
in the chemotherapy group. Adverse events of 
any grade that were considered by the investigator 
to be related to treatment were reported in 93.8% 
of the patients in the alectinib group and 89.2% 

of those in the chemotherapy group; grade 3 or 
4 treatment-related adverse events occurred in 
18.0% and 27.5%, respectively.

Serious adverse events were reported in 17 
patients (13.3%) in the alectinib group and 10 
patients (8.3%) in the chemotherapy group (Ta-
ble S5). All serious adverse events that were con-
sidered to be related to treatment with alectinib 
were resolved.

Adverse events that led to dose reduction were 
reported in 25.8% of the patients in the alec-
tinib group and 10.0% of those in the chemo-
therapy group, and adverse events that led to 
dose interruption were reported in 27.3% and 
18.3%, respectively. Adverse events that led to 

Figure 2. Subgroup Analysis of Disease-free Survival.

Race was reported by the patient. Eastern Cooperative Oncology Group (ECOG) performance‑status scores range 
from 0 to 5, with higher scores indicating greater disability. Disease staging was based on the seventh edition of the 
Cancer Staging Manual of the AJCC–UICC. The widths of the confidence intervals have not been adjusted for multiplicity 
and may not be used in place of hypothesis testing. The dashed line indicates the hazard ratio among all patients. The 
size of the boxes is proportional to the number of patients in the subgroup. Arrows indicate that the confidence inter‑
val extends past the graphed area.
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dose discontinuation were reported in 5.5% of 
the patients in the alectinib group and 12.5% of 
those in the chemotherapy group.

 Discussion

In the phase 3, randomized ALINA trial, patients 
with resected ALK-positive NSCLC who received 
adjuvant alectinib had significantly longer disease-
free survival than those who received the stan-
dard adjuvant platinum-based chemotherapy. The 
hazard ratio for disease recurrence or death was 
0.24 among patients with stage II or IIIA NSCLC 
and in the intention-to-treat population, which 
corresponds to a 76% lower risk with adjuvant 
alectinib than with chemotherapy. The disease-
free survival benefit was seen consistently across 
prespecified subgroups, including those defined 
according to disease stage, race, sex, and smok-
ing status.

Disease-free survival is a well-established ef-
ficacy end point for trials of adjuvant therapy in 
resectable NSCLC. Most cases of recurrence after 
surgery are incurable, with metastatic spread 
and poor prognosis,21-27,37 so improved disease-
free survival with alectinib represents a mean-
ingful benefit to patients. Recent data for adju-
vant osimertinib in resected EGFR-positive NSCLC 
indicate the potential for a large disease-free 

survival benefit with a highly effective TKI to 
translate into an overall survival benefit in the 
adjuvant context.29 In the ALINA trial, longer 
follow-up will be needed to better understand 
the effect of adjuvant alectinib on overall sur-
vival.

Patients with ALK-positive NSCLC are at high 
risk for brain metastases, which are associated 
with poor prognosis and have a substantial ef-
fect on health-related quality of life.14,38 In the 
ALINA trial, recurrence in the brain was ob-
served in fewer patients in the alectinib group (4 
[3.1%]) than in the chemotherapy group (14 
[11.0%]). An exploratory analysis showed a clini-
cally meaningful prolongation of CNS disease–
free survival with alectinib. These early data 
suggest that adjuvant alectinib can prevent or 
delay CNS recurrence, findings consistent with 
the intracranial efficacy of alectinib in advanced 
NSCLC.15,34,35

The safety profile of adjuvant alectinib was 
consistent with that in previous reports in the 
context of advanced disease, with laboratory 
abnormalities and constipation being the most 
frequent adverse events, and no new safety con-
cerns were identified.30-32 Although treatment 
duration with adjuvant alectinib was much lon-
ger than with chemotherapy (median of 2 years 
vs. 2 months), similar numbers of adverse events 

Figure 3. Central Nervous System (CNS) Disease–free Survival in the Intention-to-Treat Population.

The widths of the confidence intervals (indicated by shaded areas) have not been adjusted for multiplicity and may not be used in place 
of hypothesis testing. Tick marks indicate censored data.
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Table 2. Adverse Events Occurring in at Least 10% of Patients in Either Trial Group (Safety-Evaluable Population).*

Adverse Event
Alectinib 
(N = 128)

Chemotherapy 
(N = 120)

Any Grade Grade 3 or 4 Any Grade Grade 3 or 4

number of patients (percent)

Any adverse event 126 (98.4) 38 (29.7) 112 (93.3) 37 (30.8)

Nausea 10 (7.8) 0 87 (72.5) 5 (4.2)

Creatine kinase increased 55 (43.0) 8 (6.2) 1 (0.8) 1 (0.8)

Constipation 54 (42.2) 1 (0.8) 30 (25.0) 1 (0.8)

Aspartate aminotransferase increased 53 (41.4) 1 (0.8) 6 (5.0) 0

Alanine aminotransferase increased 43 (33.6) 2 (1.6) 11 (9.2) 0

Blood bilirubin increased 43 (33.6) 2 (1.6) 1 (0.8) 0

Decreased appetite 7 (5.5) 0 35 (29.2) 1 (0.8)

Covid‑19 37 (28.9) 0 1 (0.8) 0

Myalgia 36 (28.1) 1 (0.8) 2 (1.7) 0

Anemia 30 (23.4) 0 31 (25.8) 1 (0.8)

Vomiting 9 (7.0) 0 30 (25.0) 2 (1.7)

Alkaline phosphatase increased 32 (25.0) 0 4 (3.3) 0

White‑cell count decreased 2 (1.6) 0 23 (19.2) 4 (3.3)

Neutrophil count decreased 3 (2.3) 0 21 (17.5) 12 (10.0)

Asthenia 14 (10.9) 0 19 (15.8) 3 (2.5)

Neutropenia 2 (1.6) 0 19 (15.8) 10 (8.3)

Creatinine increased 19 (14.8) 1 (0.8) 6 (5.0) 0

Cough 19 (14.8) 1 (0.8) 4 (3.3) 0

Fatigue 18 (14.1) 1 (0.8) 16 (13.3) 2 (1.7)

Rash 18 (14.1) 1 (0.8) 7 (5.8) 0

Malaise 6 (4.7) 0 16 (13.3) 0

Weight increased 17 (13.3) 1 (0.8) 1 (0.8) 0

Diarrhea 16 (12.5) 1 (0.8) 10 (8.3) 1 (0.8)

Headache 14 (10.9) 0 8 (6.7) 0

Dyspnea 13 (10.2) 1 (0.8) 3 (2.5) 0

Dysgeusia 13 (10.2) 0 3 (2.5) 0

Edema, peripheral 13 (10.2) 0 1 (0.8) 0

*  The safety‑evaluable population included patients who underwent randomization and received any amount of alectinib 
or chemotherapy. Adverse events are listed according to Medical Dictionary for Regulatory Activities preferred term. The 
median duration of treatment was 23.9 months in the alectinib group and 2.1 months in the chemotherapy group. No 
grade 5 events were observed. Multiple occurrences of the same adverse event in an individual patient are counted only 
once. Covid‑19 denotes coronavirus disease 2019.
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were observed in the two groups, and the per-
centage of patients who discontinued treatment 
owing to adverse events was lower with alectinib 
(5.5%) than with chemotherapy (12.5%). Long-
term follow up will be needed to assess any 
potential long-term toxic effects of adjuvant 
alectinib.

Some aspects of the design of the ALINA 
trial differ from previous phase 3 trials of adju-
vant targeted therapy.7 An open-label trial design 
was used in order to make a head-to-head com-
parison between a chemotherapy-free regimen 
of 2 years of adjuvant oral alectinib and standard 
adjuvant intravenous chemotherapy, for which 
blinding would not be feasible. Chemotherapy-
free regimens have potential benefits with re-
spect to adverse-event profile, could allow che-
motherapy to be reserved as a treatment option 
after disease recurrence, and may be preferred 
by patients and their families.39 However, our trial 
does not address the potential additional useful-
ness of adding chemotherapy to alectinib. This 
approach could allow intensification of therapy 
in selected groups of patients and should be in-
vestigated in future clinical trials.

In the ALINA trial, the choice of treatment 
after disease recurrence was at the discretion of 
the investigators, because the trial did not have 
a formal crossover design. ALK TKIs were the 
most common systemic therapies after recur-
rence in both groups, the majority being second- 
and third-generation, CNS-penetrant ALK TKIs, 
including alectinib, brigatinib, and lorlatinib. 
These post-recurrence treatments are consistent 
with current clinical practice and global guide-
lines for advanced disease.2-4

The most effective timing and duration of 
adjuvant targeted therapy in resectable NSCLC 
has not yet been established. A 2-year treatment 
duration was chosen for the ALINA trial to balance 

the potential benefits of longer durations of 
adjuvant alectinib with limiting the burden of 
an extended treatment duration. A need remains 
for prospective trials to identify the most effective 
treatment duration of adjuvant targeted thera-
pies in resectable NSCLC, which may differ for 
different patients depending on factors such as 
the molecular profile of tumors or the presence 
of minimal residual disease.40,41 Future studies 
are planned to investigate a combination of che-
motherapy and alectinib, as well as a longer du-
ration of treatment with adjuvant alectinib.

The data from the ALINA trial reinforce the 
need for rapid biomarker testing for ALK altera-
tions across all stages of NSCLC. ALK testing is 
well established in advanced NSCLC and is in-
creasingly becoming standard in the context of 
early-stage disease.2,4 Currently, biomarker test-
ing for ALK alterations in resectable NSCLC is 
mainly performed to exclude patients from re-
ceiving immunotherapy, but routine ALK testing 
should also support identification of patients 
who are likely to benefit from adjuvant alec-
tinib.

Adjuvant alectinib showed a significant ben-
efit with respect to disease-free survival as com-
pared with chemotherapy, as well as a mainly 
low-grade safety profile with few discontinua-
tions due to adverse events. Adjuvant alectinib 
represents an important efficacious new treatment 
strategy for patients with resected ALK-positive 
NSCLC of stage IB, II, or IIIA.
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