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A B S T R A C T   

Objective: In ALTA-1 L, first-line brigatinib versus crizotinib significantly prolonged progression-free survival in 
advanced ALK-positive (ALK+) non–small cell lung cancer (NSCLC). We report health-related quality of life 
(HRQOL) outcomes from ALTA-1 L. 
Materials and Methods: HRQOL was assessed using European Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire–Core 30 (EORTC QLQ-C30) and lung cancer–specific module (QLQ-LC13). HRQOL 
time to worsening, change from baseline, and duration of improvement were analyzed. 
Results: EORTC QLQ-C30 and QLQ-LC13 compliance was >90 % for both groups (n = 131 each). Brigatinib 
versus crizotinib significantly delayed time to worsening in the EORTC QLQ-C30 global health status (GHS)/QOL 
(median: 26.74 vs 8.31 months; hazard ratio [HR]: 0.70; 95 % CI: 0.49, 1.00; log-rank P = 0.0485); emotional 
functioning, social functioning, fatigue, nausea and vomiting, appetite loss, and constipation scales (log-rank P <
0.05); delays in time to worsening for the physical, role, and cognitive functioning scales were not statistically 
significant. Mean change from baseline showed greater improvement in GHS/QOL and most EORTC QLQ-C30 
functional and symptom scales with brigatinib versus crizotinib. Among patients with GHS/QOL improve
ment, brigatinib had longer duration of improvement versus crizotinib (median: not reached vs 11.99 months); 
similar results were seen in the physical, role, emotional, and social functioning; fatigue; nausea and vomiting; 
and appetite loss scales. Median time to worsening in dyspnea (QLQ-LC13) was 23.98 versus 8.25 months 
(brigatinib vs crizotinib; HR: 0.64; 95 % CI: 0.39, 1.05). 

Abbreviations: ALK, anaplastic lymphoma kinase; ALK, anaplastic lymphoma kinase gene; ALK+, ALK gene rearrangement; ALTA-1 L, ALK in lung cancer trial of 
brigatinib in 1st line; CI, confidence interval; CNS, central nervous system; CONSORT, Consolidated Standards of Reporting Trials; ECOG PS, Eastern Cooperative 
Oncology Group performance status; EMA, European Medicines Agency; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire–Core 30; EORTC QLQ-LC13, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Lung Cancer–Specific 
Module; FDA, United States Food and Drug Administration; GHS, global health status; HR, hazard ratio; HRQOL, health-related quality of life; ITT, intention to treat; 
NE, not estimable; NSCLC, non–small cell lung cancer; PFS, progression-free survival; PRO, patient-reported outcome; QOL, quality of life; RECIST, Response 
Evaluation Criteria in Solid Tumors; v3, version 3. 
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Conclusion: Brigatinib significantly delayed time to worsening and prolonged duration of improvement in GHS/ 
QOL versus crizotinib, supported by improvement in functional and symptom scores. These preliminary analyses 
suggest brigatinib is the first ALK inhibitor with better HRQOL versus another ALK inhibitor in ALK inhib
itor–naive advanced ALK + NSCLC.   

1. Introduction 

Non–small cell lung cancer (NSCLC) accounts for 80%–85% of all 
lung cancers [1]. In these patients, genetic testing is helping personalize 
treatment decisions [2]. Approximately 3%–13% of patients diagnosed 
with NSCLC test positive for anaplastic lymphoma kinase (ALK) gene 
rearrangement (ALK+), making them candidates for ALK inhibitor 
therapy [3]. In the United States, available ALK inhibitors include cri
zotinib, the first available ALK inhibitor therapy [4], and 
next-generation ALK inhibitor therapies (i.e., alectinib [5], brigatinib 
[6], ceritinib [7], and lorlatinib [8]). Crizotinib, alectinib, ceritinib, 
brigatinib, and lorlatinib have US Food and Drug Administration (FDA) 
approval for first-line use [4]. 

When making treatment decisions, the effect of therapy on health- 
related quality of life (HRQOL) should be considered along with effi
cacy and safety data [9]. Both the FDA and the European Medicines 
Agency (EMA) encourage use of well-defined, reliable patient-reported 
outcome (PRO) instruments that capture the treatment benefits and 
risks in the targeted patients [9,10]. Data generated through PRO in
struments are valued by regulators, clinicians, and patients and provide 
information on treatment effects from a patient perspective [11]. 

The median age of patients diagnosed with ALK +NSCLC is 
approximately 52 years and they are generally younger than patients 
diagnosed with other types of NSCLC [12]. Younger patients with 
ALK +NSCLC may receive prolonged therapy with a next-generation 
ALK inhibitor [12], so the effect of treatment on HRQOL may be of 
particular importance in these patients. 

HRQOL outcomes are available for several studies evaluating ALK 
inhibitor therapy in ALK inhibitor–naive patients [13–15]. Results from 
the PROFILE 1014 and ASCEND-4 trials showed significant improve
ment in the European Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire–Core 30 (EORTC QLQ-C30) global 
health status (GHS)/quality of life (QOL) scale with ALK inhibitor 
therapy compared with platinum-based chemotherapy [14,15]. In 
contrast, results from the ALEX study, a head-to-head trial of ALK in
hibitor therapies, showed no significant difference in HRQOL outcomes 
between alectinib and crizotinib [13]. 

The phase III ALTA-1 L trial compared brigatinib versus crizotinib in 
ALK inhibitor–naive patients with ALK +NSCLC [16]. Results from a 
preplanned interim efficacy analysis (median follow-up: 24.9 months for 
brigatinib vs 15.2 months for crizotinib) showed that first-line brigatinib 
significantly reduced the risk of disease progression or death compared 
with crizotinib in ALK inhibitor–naive patients with advanced 
ALK +NSCLC [17]. A secondary objective of the ALTA-1 L study was to 
compare HRQOL, including GHS/QOL, functioning, and symptoms, in 
ALK +NSCLC patients treated with brigatinib or crizotinib. This report 
presents HRQOL results from the second interim analysis, including time 
to worsening, change from baseline, and duration of improvement in 
GHS/QOL and other EORTC QLQ-C30 functional and symptom scales; 
and time to worsening and duration of improvement in core symptoms 
of lung cancer as assessed using the 13-item EORTC lung cancer–specific 
module (QLQ-LC13). 

2. Materials and methods 

ALTA-1 L (NCT02737501) is an open-label, multicenter, interna
tional, phase III, randomized controlled trial that enrolled patients with 
ALK +NSCLC, as previously reported [16]. Patients were randomly 
assigned to brigatinib or crizotinib, with crossover to brigatinib 

permitted for the crizotinib group after disease progression (see Clinical 
Study Protocol, Supplementary Data 1). 

2.1. Study population 

2.1.1. Inclusion/exclusion criteria 
Patients enrolled in ALTA-1 L were 18 years of age or older, diag

nosed with locally advanced or metastatic NSCLC with 1 or more 
measurable lesions per Response Evaluation Criteria in Solid Tumors 
(RECIST) version 1 criteria, and were ALK inhibitor therapy–naive. 
Patients with untreated, asymptomatic central nervous system (CNS) 
metastases could enroll. 

Patients were excluded if they received more than 1 systemic anti
cancer therapy for advanced NSCLC or radiation therapy (other than 
stereotactic radiosurgery or stereotactic body radiation therapy) within 
the 14 days prior to the first dose of study drug. Patients with prior 
chemotherapy for advanced NSCLC were allowed to be enrolled. 

2.2. Treatments and randomization 

Patients were randomized 1:1 to brigatinib 90 mg daily for 7 days 
then 180 mg daily, or to crizotinib 250 mg twice daily. Treatment cycles 
were 28 days and continued until the patient had disease progression 
(determined by blinded independent review), experienced unacceptable 
toxic effects, or met other discontinuation criteria [16]. There were no 
breaks or washout between cycles per the study design, but if a patient 
experienced toxicity and/or other issues, there might have been dose 
delay. 

2.3. Patient-reported outcomes assessment 

The PROs evaluated included the EORTC QLQ-C30 version 3 (v3) 
and the EORTC QLQ-LC13, added per protocol Amendment 1 in 
September 2016. 

The EORTC QLQ-C30 is the most commonly and consistently used 
cancer-specific questionnaire in randomized, controlled trials for NSCLC 
[18–20]. The questionnaire is specifically validated to assess QOL in 
cancer patients participating in clinical trials [21], which was the 
rationale for its selection in this study. When tested among lung cancer 
patients, the measure is a reliable and valid measure of QOL for cancer 
patients in multicultural clinical research settings [21–23]. The EORTC 
QLQ-C30 is scored for GHS/QOL and 5 functional (physical, role, 
cognitive, emotional, and social) and 3 symptom (fatigue, pain, and 
nausea/vomiting) scales. Additionally, 6 single-item scales are included 
(dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial 
difficulties). 

The EORTC QLQ-LC13 module was added to the study as part of 
Amendment 1 in September 2016. This tool was constructed to be used 
alongside the EORTC QLQ-C30. It comprises 13 questions assessing lung 
cancer–associated symptoms (cough, hemoptysis, dyspnea, and site- 
specific pain), treatment-related side effects (sore mouth, dysphagia, 
peripheral neuropathy, and alopecia), and use of pain medication [21, 
24]. The EORTC QLQ-LC13 module incorporates 1 multi-item scale to 
assess dyspnea, and a series of single items assessing pain, coughing, 
sore mouth, dysphagia, peripheral neuropathy, alopecia, and hemop
tysis. For both the EORTC QLQ-C30 and QLQ-LC13, raw scores are 
converted into scale scores ranging from 0 to 100. For the GHS/QOL and 
functional scales, higher scores represent better HRQOL; for the symp
tom scales, lower scores represent fewer symptoms. 
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The EORTC measures were administered using pen-and-paper ap
proaches only; measures were completed independently at study sites 
prior to any medical testing or discussions with the treating physicians. 
The measures were administered at screening, day 1 of each 4-week 
cycle, end of treatment, and 30 days after the last dose of study drug. 

The prespecified study objectives in the study protocol were to 
examine time to worsening, change from baseline, and duration of 
improvement in GHS/QOL and other functional and symptom scales 
assessed with the EORTC QLQ-C30, and time to worsening and duration 
of improvement in core symptoms of lung cancer (dyspnea, cough, and 
chest pain), assessed with the EORTC QLQ-LC13. 

2.4. Statistical analysis 

The PRO intention-to-treat (ITT) population included all randomized 
patients with a PRO assessment at baseline and at least 1 postbaseline 
measurement during the randomized phase of the study. 

The EORTC QLQ-C30 and QLQ LC-13 were scored according to the 
EORTC QLQ-C30 (v3) Scoring Manual [25]. Descriptive statistics were 
used to summarize all scale scores and change from baseline; linear 
mixed models including treatment group, visit, the interaction between 
treatment group and visit, baseline score, and stratification factors (i.e., 
presence of CNS metastases at study entry, prior chemotherapy at 
baseline) as covariates were used to analyze change from baseline over 
time. 

A change of ≥10 points was used to determine the minimal clinically 
meaningful worsening or improvement [26–28]. Time to worsening was 
defined as time from the date of randomization to the earliest date at 
which the patient’s score had a ≥10-point deterioration from baseline. 
Duration of improvement was defined as time from date of first 
improvement to date of first deterioration after the improvement. The 
first improvement was defined as a ≥10-point improvement from 
baseline. For time to worsening, a 2-sided stratified log-rank test was 
used to compare treatment groups and an unadjusted stratified Cox 
model was used to estimate the hazard ratios (HRs) and 95 % confidence 
intervals (CIs). Kaplan-Meier survival curves were generated for time to 
worsening and duration of improvement. Subgroup analyses by baseline 
brain metastases were also conducted. 

To assess any effect of study attrition on the estimate of treatment 
differences, a sensitivity analysis was performed on change from base
line in GHS/QOL score using a pattern mixture model to incorporate 
information on patterns of missing data. Assuming intermittent missing 
data occurred at random, patients were classified into 2 pattern groups: 
early dropout (i.e., dropout before 12 cycles) versus late dropout (i.e., 
dropout after ≥12 cycles). 

P values reported were not adjusted for multiple comparisons due to 
the exploratory nature of the analysis. 

This publication was written according to the Consolidated Stan
dards of Reporting Trials (CONSORT) PRO extension guidelines [29]. 

Fig. 1. CONSORT Flow Diagram. 
Abbreviations: CNS, central nervous system; CONSORT, Consolidated Standards of Reporting Trials; EORTC QLQ-C30, European Organization for Research and 
Treatment of Cancer Quality of Life Questionnaire–Core 30; PFS, progression-free survival. 
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2.5. Ethics 

The study was conducted in accordance with the Declaration of 
Helsinki, the International Council for Harmonization and Good Clinical 
Practice guidelines, the EMA guidance on ethical considerations for 
clinical trials on medicinal products, and other applicable regulatory 
requirements. The protocol and the informed consent document were 
approved by an institutional review board/independent ethics com
mittee initially and then at least annually or biannually. Patients were 
allowed to participate in the trial once they had provided written 
informed consent. 

3. Results 

3.1. Patient/study selection 

Patients were enrolled between April 2016 and August 2017 and 
were randomized to brigatinib (n = 137) or crizotinib (n = 138) (Fig. 1). 
Results are at a median follow-up (range) of 24.9 (0.0–34.1) months for 
brigatinib and 15.2 (0.1–36.0) months for crizotinib. 

In the PRO-ITT population (n = 131 for each group), EORTC QLQ- 
C30 and QLQ-LC13 compliance among all eligible patients (i.e., pa
tients who reached the visits and expected to complete these PRO 

questionnaires) was greater than 90 % for brigatinib and crizotinib from 
baseline to end of treatment (see Table, Supplementary Data 2, which 
enumerates compliance with EORTC QLQ-C30 assessments over time). 
However, the number of patients remaining in the study decreased over 
time; by cycle 12 (i.e., dropout cutoff for pattern mixture model groups), 
there were 154 (58.8 %) patients total remaining in the study. By cycle 
20, EORTC QLQ-C30 assessments were provided by 63.4 % (83/131) of 
patients in the brigatinib PRO-ITT group and 26.0 % (34/131) of pa
tients in the crizotinib PRO-ITT group. Baseline characteristics (Table 1) 
for the PRO-ITT population were similar to those for the ITT population 
in the primary study [9]. 

3.2. Outcomes 

3.2.1. Time to worsening in GHS/QOL and functional and symptom scores, 
EORTC QLQ-C30 

GHS/QOL worsened in 43.5 % (57/131) of patients receiving brig
atinib and 53.4 % (70/131) of patients receiving crizotinib as reflected 
by a 10-point or greater reduction in score from baseline at any time of 
follow-up before crossover. The median time to worsening in GHS/QOL 
for brigatinib was 26.74 months and for crizotinib was 8.31 months (HR: 
0.70; 95 % CI: 0.49, 1.00; log-rank P = 0.0485; Fig. 2). Time to wors
ening of GHS/QOL was also delayed among patients with baseline brain 
metastases (n = 38 for each group); median time to worsening in GHS/ 
QOL was 16.6 months for brigatinib and 4.7 months for crizotinib (HR: 
0.54; 95 % CI: 0.29, 1.00; log-rank P = 0.04). Brigatinib also signifi
cantly delayed time to worsening versus crizotinib for the emotional and 
social functioning scores and the fatigue, nausea and vomiting, appetite 
loss, and constipation symptom scores (Fig. 2, Table 2). Results for 
additional symptom scale scores are presented in Figure, Supplementary 
Data 3. Differences between brigatinib and crizotinib in time to wors
ening were not statistically significant for the physical, role, or cognitive 
functioning scales or the pain, dyspnea, insomnia, or diarrhea symptom 
scales. 

3.2.2. Change from baseline in GHS/QOL and functional and symptom 
scores, EORTC QLQ-C30 

Based on the overall least squares mean difference in change from 
baseline across different time points using linear mixed models, brig
atinib showed numerically greater improvements compared with cri
zotinib in scores for GHS/QOL and most functional and symptom scales 
(Fig. 3), with between-arm differences of ≥5 points in favor of the 
brigatinib arm for appetite loss and constipation. In the pattern mixture 
models, conducted as a sensitivity analysis for missing data, the treat
ment differences across the treatment groups were not statistically sig
nificant or clinically meaningful. 

3.2.3. Duration of improvement in GHS/QOL and functional and symptom 
scores, EORTC QLQ-C30 

Among patients with improved GHS/QOL, the median duration of 
improvement was significantly longer with brigatinib than crizotinib 
(not reached for brigatinib vs 11.99 months for crizotinib; log-rank P <
0.001; Fig. 4). The median duration of improvement was also signifi
cantly longer with brigatinib than crizotinib for several functional and 
symptom scale scores, including the physical, role, emotional, and social 
functioning scales, and the fatigue, nausea and vomiting, and appetite 
loss symptom scales (log-rank P ≤ 0.05; Fig. 4). Results for additional 
symptom scale scores are presented in Figure, Supplementary Data 4. 
Differences in duration of improvement were not statistically significant 
for the cognitive functioning, constipation, dyspnea, insomnia, or diar
rhea scales. 

3.2.4. Core symptoms of lung cancer (dyspnea, cough, chest pain) from 
EORTC QLQ-LC13 

The EORTC QLQ-LC13 instrument was completed by 141/262 (54 
%) patients. Dyspnea worsened during treatment in 42.9 % (27/63) of 

Table 1 
Baseline Patient Characteristics, PRO-ITT Population.  

Characteristic Brigatinib 
(N = 131) 

Crizotinib 
(N = 131) 

Total 
(N = 262) 

Age, years    
Median 57 60 58 
Range 27− 85 29− 83 27− 85 

Female sex, no. (%) 65 (49.6) 76 (58.0) 141 (53.8) 
Race, no. (%)*    

Non-Asian 72 (55.0) 86 (65.6) 158 (60.3) 
Asian 59 (45.0) 45 (34.4) 104 (39.7) 

ECOG PS score, no. (%)†

0 or 1 127 (96.9) 128 (97.7) 255 (97.3) 
2 4 (3.1) 3 (2.3) 7 (2.7) 

History of tobacco use, no. (%)    
Never smoked 78 (59.5) 73 (55.7) 151 (57.6) 
Former smoker 49 (37.4) 51 (38.9) 100 (38.2) 
Current smoker 4 (3.1) 7 (5.3) 11 (4.2) 

Stage of disease at trial entry, no. 
(%)    
IIIB 7 (5.3) 12 (9.2) 19 (7.3) 
IV 124 (94.7) 119 (90.8) 243 (92.7) 

Histologic type, no. (%)    
Adenocarcinoma 120 (91.6) 130 (99.2) 250 (95.4) 
Adenosquamous carcinoma 3 (2.3) 1 (0.8) 4 (1.5) 
Squamous-cell carcinoma 4 (3.1) 0 4 (1.5) 
Large-cell carcinoma 2 (1.5) 0 2 (0.8) 
Other 2 (1.5) 0 2 (0.8) 

ALK status assessed locally with the 
use of FDA-approved test, no. 
(%)‡

117 (89.3) 105 (80.2) 222 (84.7) 

CNS metastases at baseline, no. (%) 39 (29.8) 37 (28.2) 76 (29.0) 
Previous radiotherapy to brain, no. 

(%)§
17 (13.0) 18 (13.7) 35 (13.4) 

Previous chemotherapy in patients 
with locally advanced or 
metastatic disease, no. (%) 

38 (29.0) 41 (31.3) 79 (30.2) 

Abbreviations: ALK, anaplastic lymphoma kinase gene; CNS, central nervous 
system; ECOG PS, Eastern Cooperative Oncology Group performance status; 
FDA, United States Food and Drug Administration; ITT, intention to treat; PRO, 
patient-reported outcome. 

* Race was reported by the investigator. 
† ECOG PS scores range from 0 to 5, with higher numbers indicating increasing 

impairment in activities of daily living. 
‡ ALK-positive status was confirmed locally by fluorescence in situ hybridi

zation (Vysis) or immunohistochemical assay (Ventana). 
§ The presence of brain metastases was assessed by the investigator. 
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Fig. 2. Time to Worsening in EORTC QLQ-C30 Scores Among PRO-ITT Population [17]*. 
Abbreviations: BRIG, brigatinib; CI, confidence interval; CRIZ, crizotinib; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire–Core 30; GHS, global health status; ITT, intention to treat; NE, not estimable; PRO, patient-reported outcome; QOL, quality of life. 
* Selected functional and symptom subscales only, including all functional subscales, fatigue, and gastrointestinal-related symptoms, which showed significantly 
longer time to worsening and better mean change from baseline for brigatinib vs crizotinib. 
Adapted with permission. 
© 2020 American Society of Clinical Oncology. All rights reserved. Camidge DR et al: Inhibitor–naive ALK-positive non–small cell lung cancer: Second interim 
analysis of the phase III ALTA-1 L trial. J Clin Oncol 38 (31), 2020, 3592-3603. 
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patients receiving brigatinib and 53.8 % (42/78) of patients receiving 
crizotinib. The median time to worsening in dyspnea was 23.98 months 
for brigatinib versus 8.25 months for crizotinib; the corresponding HR 
was 0.64 in favor of brigatinib (95 % CI: 0.39, 1.05; log-rank P = 0.0758; 
Figure, Supplementary Data 5, which shows time to worsening in core 
symptoms of lung cancer from EORTC QLQ-LC13). The results for time 
to worsening in cough, chest pain, and the composite score of dyspnea, 
cough, and chest pain are also summarized in Figure, Supplementary 
Data 5. Median duration of improvement in dyspnea was also longer 
with brigatinib (not reached) compared with crizotinib (16.56 months; 
Figure, Supplementary Data 6, showing time to worsening in core 
symptoms of lung cancer from EORTC QLQ-LC13). 

4. Discussion 

Results from the ALTA-1 L study show not only a significant reduc
tion in risk of disease progression or death [16] but also a significant 
improvement in HRQOL with brigatinib compared with crizotinib in 
patients with advanced ALK +NSCLC who were ALK inhibitor naive. 
The HRQOL improvement with brigatinib compared with crizotinib seen 
in this analysis was consistently shown in multiple functional and 
symptom domains. 

Time to worsening of GHS/QOL was significantly prolonged with 
brigatinib compared with crizotinib (median: 26.7 vs 8.3 months), 
consistent with the clinical benefit noted for brigatinib in delaying dis
ease progression [17]. Time to worsening, assessed for all patients 
included in the PRO-ITT population in this analysis, is commonly used to 
study the longitudinal data collected over time, especially given that the 

number of patients remaining in the study decreased at later cycles. 
Time to worsening of GHS/QOL was also delayed among patients with 
baseline brain metastases, suggesting that brigatinib prolonged time to 
worsening in a range of patients with advanced ALK +NSCLC who were 
ALK inhibitor naive. Our results are consistent with results of the 
PROFILE 1014 and ASCEND-4 trials, which noted significant improve
ment in GHS/QOL with ALK inhibitor therapy compared with 
platinum-based chemotherapy in ALK inhibitor–naive patients [14,15]. 
In contrast, results from the ALEX trial, which compared alectinib and 
crizotinib in patients previously untreated for advanced NSCLC, showed 
no significant difference between arms on the time to deterioration in 
GHS/QOL [13]. 

In addition to GHS/QOL, our results showed brigatinib also signifi
cantly delayed time to worsening versus crizotinib on the EORTC QLQ- 
C30 emotional and social functioning scales and fatigue, nausea and 
vomiting, appetite loss, and constipation symptom scales. The delays in 
time to worsening with brigatinib were not significant for the physical, 
role, or cognitive functioning scales or the pain, dyspnea, insomnia, or 
diarrhea symptom scales. The improvement seen with brigatinib 
compared with crizotinib on the nausea and vomiting, appetite loss, and 
constipation symptom scales was consistent with the differences in 
adverse event rates previously reported for brigatinib and crizotinib. In 
the ALTA-1 L trial [17], rates of nausea (30 % vs 58 %), vomiting (21 % 
vs 44 %), decreased appetite (9% vs 19 %), and constipation (18 % vs 42 
%) were all lower with brigatinib than crizotinib. These patient-reported 
results provide additional and consistent evidence on the HRQOL benefit 
of brigatinib over crizotinib. In comparison, the ALEX trial results 
showed no significant difference between alectinib and crizotinib in 
time to deterioration in cough, chest pain, or fatigue, and time to 
deterioration for dyspnea was worse with alectinib compared with cri
zotinib [13]. 

The improvement in HRQOL with brigatinib versus crizotinib was 
also shown in our analysis of mean change from baseline in EORTC QLQ- 
C30 scores. Brigatinib showed numerically greater improvements 
compared with crizotinib in scores for GHS/QOL and most functional 
and symptom scales. However, it is worth noting that mean change from 
baseline included all cycles, with decreasing numbers of patients over 
time. Thus, the magnitude of difference between the treatment arms 
should be interpreted with caution. 

Similar to our results, improvement in GHS/QOL was also seen with 
brigatinib in the ALTA study, an open-label, phase II, randomized dose- 
comparison study that evaluated brigatinib in ALK +NSCLC patients 
with disease progression on crizotinib [30]. Improvements were noted 
in GHS/QOL scores from cycle 2 onward, with most mean symptom 
scale scores improving or remaining stable with time. Most patients (88 
%) enrolled in ALTA who received brigatinib 180 mg once daily noted 
improvement or stabilization in GHS/QOL from baseline to treatment 
cycle 5, with few patients (7%) reporting GHS/QOL worsening; more 
than two-thirds of patients noted improvement or stabilization in all 
functioning and symptom scale scores [31]. In the ALEX study, results 
showed improved EORTC QLQ-C30 HRQOL scores from baseline in both 
arms, but there was no significant difference in the overall improvement 
between alectinib and crizotinib [13]. 

Among patients who demonstrated improvement in QOL in our 
analysis, patients receiving brigatinib versus crizotinib demonstrated a 
significantly longer duration of improvement in GHS/QOL and in 
several functional and symptom domains, although no significant dif
ference was found for the cognitive functioning, constipation, dyspnea, 
insomnia, or diarrhea scale scores. It is notable that improvement in the 
nausea and vomiting, appetite loss, and constipation domains was 
greater with brigatinib than crizotinib, as gastrointestinal adverse 
events (i.e., nausea, diarrhea, vomiting, constipation) were some of the 
most common adverse reactions (≥40 % of patients) reported in crizo
tinib clinical trials [4]. In the ALEX trial, the mean duration of HRQOL 
improvement was numerically longer with alectinib compared with 
crizotinib, and better patient-reported tolerability was observed with 

Table 2 
Time to Worsening in EORTC QLQ-C30 Scores Among PRO-ITT Population.  

Scores 

Median Time to Worsening, 
Months Hazard Ratio 

(95 % CI) 
Log-rank P- 
value 

Brigatinib Crizotinib 

GHS/QOL 26.74 (8.34, 
NE) 

8.31 (5.68, 
13.54) 

0.70 (0.49, 
1.00) 

0.0485 

Functioning     
Physical 

functioning 
NE (13.86, 
NE) 

10.32 (6.51, 
17.54) 

0.67 (0.47, 
0.97) 

0.0505 

Role functioning 10.15 (4.30, 
21.16) 

6.47 (3.88, 
9.46) 

0.84 (0.61, 
1.17) 

0.3562 

Emotional 
functioning 

NE (22.18, 
NE) 

10.09 (7.62, 
14.78) 

0.56 (0.38, 
0.81) 

0.0021 

Cognitive 
functioning 

9.30 (4.67, 
16.16) 

4.47 (3.35, 
8.31) 

0.75 (0.54, 
1.02) 

0.0663 

Social 
functioning 

27.70 (14.32, 
NE) 

4.76 (2.92, 
12.71) 

0.59 (0.42, 
0.85) 

0.0043 

Symptoms     
Fatigue 15.64 (7.52, 

NE) 
4.76 (3.25, 
8.64) 

0.67 (0.48, 
0.93) 

0.0129 

Nausea and 
vomiting 

12.02 (3.98, 
NE) 

2.83 (1.87, 
5.59) 

0.55 (0.40, 
0.76) 

0.0002 

Pain 12.06 (6.37, 
23.20) 

8.08 (5.65, 
11.63) 

0.82 (0.59, 
1.15) 

0.3008 

Dyspnea 28.58 (10.18, 
NE) 

16.76 (10.15, 
NE) 

0.98 (0.67, 
1.43) 

0.8391 

Insomnia NE (18.63, 
NE) 

22.11 (12.68, 
NE) 

0.91 (0.61, 
1.35) 

0.7362 

Appetite loss NE (17.48, 
NE) 

9.23 (6.28, 
24.90) 

0.62 (0.43, 
0.90) 

0.0092 

Constipation 11.99 (6.47, 
NE) 

2.83 (1.87, 
3.88) 

0.52 (0.38, 
0.73) 

<0.0001 

Diarrhea 2.07 (1.87, 
3.75) 

2.79 (1.91, 
3.75) 

1.00 (0.75, 
1.34) 

0.9682 

Financial 
difficulties 

NE (24.94, 
NE) 

NE (19.35, 
NE) 

1.04 (0.67, 
1.62) 

0.8333 

Abbreviations: EORTC QLQ-C30, European Organization for Research and 
Treatment of Cancer Quality of Life Questionnaire–Core 30; GHS, global health 
status; ITT, intention to treat; NE, not estimable; PRO, patient-reported outcome; 
QOL, quality of life. 

M.R. Garcia Campelo et al.                                                                                                                                                                                                                   



Lung Cancer 155 (2021) 68–77

74

alectinib versus crizotinib on common treatment-related gastrointes
tinal symptoms [13]. 

The statistically significant GHS/QOL and functioning improvement 
seen in this study with brigatinib compared with crizotinib may reflect 
not only greater efficacy of brigatinib on disease-related symptom 
improvement and duration of improvement, but also a lower extent of 
clinically relevant side effects associated with the treatment. In com
parison, while there is evidence of the superior clinical efficacy of 
alectinib over crizotinib in the first-line setting [13,32,33], there is no 
clear evidence to demonstrate a significant HRQOL benefit for alectinib. 
These results suggest that improvement in progression-free survival in 
oncology trials does not automatically translate into improvement in 
PROs that measure the effects of disease symptoms, treatment side ef
fects, and functional and general HRQOL impacts. 

PRO compliance in the ALTA-1 L study was greater than 90 % at 
baseline; in comparison, the questionnaire completion rate in the ALEX 
study was approximately 60 % [13]. However, owing to the small pa
tient numbers in both treatment arms during later assessments, the 
HRQOL improvement seen in our results in later months may be 
attributable to patients with the worst disease dropping out of the study. 
Nevertheless, the sensitivity analysis we conducted to evaluate the effect 
of study attrition on the estimate of treatment differences did not show 
any significant difference in the treatment effect between patients who 
dropped out earlier versus later. 

Treatment with next-generation ALK inhibitors is often prolonged for 
younger patients with ALK +NSCLC, so the effects of treatment on 
HRQOL may be particularly important to these patients. Incorporation 
of PRO tools that can be used to assess changes in HRQOL into real- 
world treatment settings allows physicians to not only assess the 

effects of treatment on delaying disease progression but also on patients’ 
daily lives. 

Our study has some limitations. The EORTC QLQ-LC13 was added in 
a protocol amendment several months into patient enrollment, and 
therefore only 54 % of patients completed the EORTC QLQ-LC13. 
Although the dyspnea and composite scores (i.e., dyspnea, cough, and 
chest pain) from the QLQ-LC13 assessments favored brigatinib 
compared with crizotinib, the HRs did not reach statistical significance, 
perhaps because of the small number of patients completing the QLQ- 
LC13 assessment. Therefore, it is possible that our analysis did not 
identify lung cancer–specific problems among all patients assessed. 
There was potential for type I errors in our results due to the multiple 
endpoints and comparisons in this analysis. Like many other oncology 
trials, patient numbers in ALTA-1 L decreased over time. Particularly in 
later cycles, the number of patients remaining in each treatment arm 
decreased significantly, which may impact the interpretability of 
between-arm comparisons on mean change from baseline scores. Since 
the study was not powered for secondary endpoints, all results should be 
interpreted with caution, especially for later cycles. Lastly, there is a 
potential risk of open-label bias for PROs in open-label oncology trials, 
although recent evidence has suggested this bias is likely limited [34]. 

5. Conclusion 

Brigatinib is the first ALK inhibitor to demonstrate not only signifi
cantly improved efficacy but also significantly improved HRQOL 
compared with crizotinib in ALK inhibitor–naive patients with advanced 
ALK +NSCLC. Similar to the HRQOL benefits demonstrated with brig
atinib during the ALTA study, which evaluated brigatinib as second-line 

Fig. 3. EORTC QLQ-C30 Scores, Change From Baseline*. 
Abbreviations: CI, confidence interval; EORTC QLQ-C30, Eu
ropean Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire–Core 30; GHS, global health 
status; QOL, quality of life. 
* Estimated least squares mean difference on change from 
baseline across different time points. A positive change from 
baseline in the GHS/QOL and functional scales indicates that a 
patient’s QOL and/or function have improved. A negative 
change from baseline in symptom scales indicates that a pa
tient’s symptoms have decreased (i.e., improved). Thus, higher 
scores in the GHSQOL and functional scales and lower scores in 
the symptom scales indicate better health-related QOL.   
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Fig. 4. Duration of Improvement in EORTC QLQ-C30 Functional and Key Symptom Scores Among PRO-ITT Population [17]*. 
Abbreviations: BRIG, brigatinib; CRIZ, crizotinib; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire–Core 
30; GHS, global health status; ITT, intention to treat; NE, not estimable; PRO, patient-reported outcome; QOL, quality of life. 
* Selected functional and symptom subscales only, including all functional subscales, fatigue, and gastrointestinal-related symptoms, which showed significantly 
longer time to worsening and better mean change from baseline for brigatinib vs crizotinib. 
Adapted with permission. 
© 2020 American Society of Clinical Oncology. All rights reserved. Camidge DR et al: Inhibitor–naive ALK-positive non–small cell lung cancer: Second interim 
analysis of the phase III ALTA-1 L trial. J Clin Oncol 38 (31), 2020, 3592-3603, 
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ALK inhibitor treatment in patients with advanced ALK +NSCLC [30], 
our results showed HRQOL improvement in the ALTA-1 L trial across 
multiple functional and symptom scales, particularly on delaying the 
worsening of GHS/QOL. These results, consistent with the reduced risk 
of disease progression or death previously reported for brigatinib in 
first-line ALK +NSCLC treatment [16], may reflect the magnitude of 
benefit seen with brigatinib over crizotinib and suggest that brigatinib is 
a better choice than crizotinib as the first ALK inhibitor for ALK +NSCLC 
patients. Because duration of therapy with brigatinib is likely to be 
prolonged in the first-line setting, the ALTA-1 L PRO data are key in 
determining the best initial ALK inhibitor to use in ALK +NSCLC pa
tients. The efficacy, safety, and now HRQOL data obtained from the 
ALTA-1 L study support brigatinib as first-line ALK inhibitor therapy in 
patients with advanced ALK +NSCLC. 
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