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Abstract 

We evaluated brigatinib efficacy and safety compared with crizotinib in an analysis of Asian (n = 108) and non- 
Asian (n = 167) subgroups from the phase III ALTA-1L study. Brigatinib showed better BIRC-assessed PFS over 
crizotinib in Asians and non-Asians (HR [95% CI], log-rank: Asians, 0.35 [0.20-0.59], P = .0 0 01; non-Asians, 0.56 

[0.38-0.84], P = .0041). Overall safety was similar between groups. 
Background: Brigatinib is a next-generation anaplastic lymphoma kinase (ALK) inhibitor with demonstrated efficacy 
in locally advanced and metastatic non–small cell lung cancer (NSCLC) in crizotinib-refractory and ALK inhibitor-naive 

Abbreviations: AE, adverse event; ALK, anaplastic lymphoma kinase; ALK + , anaplas- 
tic lymphoma kinase rearrangement–positive; ALT, alanine aminotransferase; ALTA- 
1L, ALK in Lung Cancer Trial of brigAtinib in 1st Line; AST, aspartate aminotrans- 
ferase; BIRC, blinded independent review committee; BMI, body mass index; CI, 
confidence interval; CNS, central nervous system; CPK, creatine phosphokinase; CR, 
complete response; DOR, duration of response; ECOG, Eastern Cooperative Oncol- 
ogy Group; FDA, US Food and Drug Administration; HR, hazard ratio; iPFS, intracra- 
nial progression-free survival; NE, not evaluable; NR, not reached; NSCLC, non–small 
cell lung cancer; OR, odds ratio; ORR, objective response rate; OS, overall survival; 
PFS, progression-free survival; PK, pharmacokinetic; PR, partial response; RECIST, 
Response Evaluation Criteria in Solid Tumors; TEAE, treatment-emergent adverse 
event; TKI, tyrosine kinase inhibitor. 
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settings. This analysis assessed brigatinib in Asian vs. non-Asian patients from the first-line ALTA-1L trial. Patients and 

Methods: This was a subgroup analysis from the phase III ALTA-1L trial of brigatinib vs. crizotinib in ALK inhibitor–naive 

ALK + NSCLC. The primary endpoint was progression-free survival (PFS) as assessed by blinded independent review 

committee (BIRC). Secondary endpoints included confirmed objective response rate (ORR) and overall survival (OS) in 

the overall population and BIRC-assessed intracranial ORR and PFS in patients with brain metastases. Results: Of the 

275 randomized patients, 108 were Asian. Brigatinib showed consistent super ior ity in BIRC-assessed PFS vs. crizotinib 

in Asian (hazard ratio [HR]: 0.35 [95% CI: 0.20-0.59]; log-rank P = .0001; median 24.0 vs. 11.1 months) and non-Asian 

(HR: 0.56 [95% CI: 0.38-0.84]; log-rank P = .0041; median 24.7 vs. 9.4 months) patients. Results were consistent 
with investigator-assessed PFS and BIRC-assessed intracranial PFS. Brigatinib was well tolerated. Toxicity profiles and 

dose modification rates were similar between Asian and non-Asian patients. Conclusion: Efficacy with brigatinib was 
consistently better than with crizotinib in Asian and non-Asian patients with locally advanced or metastatic ALK inhibitor- 
naive ALK -+ NSCLC. There were no clinically notable differences in overall safety in Asian vs. non-Asian patients. 

Clinical Lung Cancer, Vol. 000, No.xxx, 1–11 © 2022 The Author(s). Published by Elsevier Inc. This is an open access 
article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

Keywords: ALK TKI-naive, Anaplastic lymphoma kinase, Clinical trial, First line, Tyrosine kinase inhibitor 
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Introduction 

Anaplastic lymphoma kinase ( ALK ) receptor tyrosine kinase
rearrangements occur in approximately 3% to 5% of patients
with non–small cell lung cancer (NSCLC) and occur at similar
rates among Asian and non-Asian populations. 1-4 A number of
ALK inhibitors, including crizotinib, alectinib, ceritinib, briga-
tinib, and lorlatinib, have reported efficacy in treatment of patients
with ALK TKI-naive anaplastic lymphoma kinase–positive ( ALK + )
NSCLC. 5-12 Crizotinib, the first approved ALK inhibitor, demon-
strated efficacy superior to pemetrexed plus platinum chemotherapy
in previously untreated patients. 6 Studies of the efficacy and safety
of crizotinib and of alectinib have demonstrated similar efficacy
between Asian and non-Asian patients. 4 , 8 , 13-16 

Brigatinib (ARIAD Pharmaceuticals, Inc., Cambridge, MA) is
a next-generation ALK inhibitor that targets a broad range of
ALK resistance mutations. 17-19 The phase III ALK in Lung Cancer
Trial of brigAtinib in 1st Line (ALTA-1L; NCT02737501) trial
compared the efficacy and safety of brigatinib and crizotinib in
ALK inhibitor-naive advanced ALK + NSCLC. 9-11 The primary
endpoint, blinded independent review committee (BIRC)-assessed
progression-free survival (PFS), was met at the first interim analysis
and confirmed at the second interim analysis. 9 , 10 At the final analy-
sis, with median follow-up for brigatinib of 40.4 months, brigatinib
maintained superiority in BIRC-assessed PFS (hazard ratio [HR]:
0.48 [95% CI: 0.35-0.66]; P < .0001), with median PFS of 24.0
months vs. 11.0 months, respectively. 11 

At the first interim analysis of ALTA-1L, a subgroup analysis
in Asian and non-Asian patients reported longer BIRC-assessed
PFS with brigatinib compared with crizotinib in both populations
(HR for disease progression or death, Asian: 0.41 [95% CI: 0.20-
0.86]; non-Asian: 0.54 [95% CI: 0.33-0.90]). 9 Here, we report
final efficacy and safety results of ALTA-1L in Asian and non-Asian
patients. 

Patients and Methods 

ALTA-1L is an open-label, randomized, international, phase
III trial. The trial was conducted in accordance with the ethical
standards of the Declaration of Helsinki and the International
nical Lung Cancer 2022 
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Council for Harmonization guideline for Good Clinical Practice
and was approved by local institutional review boards. All patients
provided written informed consent. The detailed methods for this
study have been previously published. 9 

Briefly, eligible patients were adults ≥ 18 years of age who had
locally advanced or metastatic NSCLC with at least 1 measurable
lesion according to Response Evaluation Criteria in Solid Tumors
(RECIST) v1.1 20 and had not previously received ALK-targeted
therapy. Patients must have been ALK + based on locally determined
testing. Asymptomatic or stable central nervous system (CNS)
metastases were permitted. Patients who had received more than 1
prior systemic anticancer regimen, or radiation therapy within 14
days before the first dose of trial drug, were excluded. 

Patients were randomized 1:1 to receive oral brigatinib 180 mg
once daily (with 7 days lead-in period at 90 mg once daily) or
oral crizotinib 250 mg twice daily in 28 days cycles; they were
further stratified according to the presence or absence of brain
metastases at baseline and the completion of at least 1 full cycle
of chemotherapy for locally advanced or metastatic disease (Yes vs.
No). Treatment was continued until disease progression, as assessed
by BIRC, unacceptable toxicity, or other discontinuation criteria
were met. The intracranial BIRC reviewers were independent from
the systemic BIRC reviewers. Crossover from the crizotinib arm
to the brigatinib arm was permitted following disease progression,
after a 10-day washout period. Brigatinib could be continued after
disease progression at the investigator’s discretion. Dose interrup-
tions or reductions were permitted for treatment-related adverse
events (TEAEs). 

The primary endpoint was PFS according to RECIST v1.1
as assessed by the BIRC. Secondary endpoints included the
confirmed objective response rate (ORR), confirmed intracranial
ORR, intracranial PFS, overall survival (OS), duration of response,
and safety. Disease assessments were performed every 8 weeks
through cycle 14 and then every 12 weeks until the end of treat-
ment. Responses were confirmed at least 4 weeks after the initial
response. Adverse events (AEs) were categorized using the National
Cancer Institute Common Terminology Criteria for Adverse Events,
v4.03. 
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Table 1 Demographics and Baseline Characteristics 

Asian Non-Asian 
Brigatinib 
(n = 59) 

Crizotinib 
(n = 49) 

Brigatinib 
(n = 78) 

Crizotinib 
(n = 89) 

Median age, years (range) 55 (32-80) 56 (30-89) 60 (27-86) 60 (29-83) 

Female, n (%) 31 (53) 26 (53) 38 (49) 55 (62) 

Median weight, kg (range) a 60 (43-96) 60 (40-85) 70 (46-111) 70 (46-117) 

Median BMI, kg/m 

2 (range) b 23 (16-31) 23 (16-32) 26 (18-41) 26 (18-44) 

ECOG performance status, n (%) 

0 18 (31) 13 (27) 36 (46) 40 (45) 

1 39 (66) 33 (67) 37 (47) 45 (51) 

2 2 (3) 3 (6) 5 (6) 4 (4) 

Disease stage at study entry 

IIIB 2 (3) 5 (10) 6 (8) 7 (8) 

IV 57 (97) 44 (90) 72 (92) 82 (92) 

ALK status assessed by locally FDA-approved test, n (%) c 54 (92) 41 (84) 69 (88) 71 (80) 

Baseline brain metastases, n (%) d 21 (36) 16 (33) 19 (24) 25 (28) 

Prior radiotherapy to the brain, n (%) 7 (12) 8 (16) 11 (14) 11 (12) 

Prior chemotherapy in the locally advanced or metastatic setting, n (%) e 19 (32) 12 (24) 17 (22) 25 (28) 

ALK = anaplastic lymphoma kinase; BMI = body mass index; ECOG = Eastern Cooperative Oncology Group; FDA = Food and Drug Administration; ; FISH, fluorescence in situ hybridization; IHC, 
immunohistochemistry 
a Asian crizotinib arm, n = 48. Non-Asian arms: brigatinib, n = 77; crizotinib, n = 87 
b Asian crizotinib arm, n = 48. Non-Asian arms: brigatinib, n = 71; crizotinib, n = 82 
c Patients whose ALK + status was tested locally by Vysis FISH or Ventana IHC 
d As assessed by investigator 
e Prior chemotherapy defined as completion of ≥ 1 full cycle of chemotherapy in the locally advanced or metastatic setting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The final analysis was conducted following the last patient last
visit in January, 2020, approximately 3.5 years after last patient
first enrollment. This prespecified subgroup analysis of outcomes
in Asian vs. non-Asian patients was conducted following the final
analysis. Asian patients included all patients whose race was self-
reported as native Asian. Efficacy was evaluated in the intention-
to-treat population, in Asian and non-Asian patients separately. PFS
was compared between the 2 arms using a 2-sided stratified log-rank
test (stratification factors: presence of intracranial CNS metastases at
baseline [Yes vs. No], and prior chemotherapy for locally advanced
or metastatic disease [Yes vs. No]); ethnicity was not a stratifica-
tion parameter. Median time to efficacy events and 95% CIs were
estimated for each treatment arm using the Kaplan-Meier method.
The safety population included all patients who received at least 1
dose of study drug. Statistical analyses were performed using Base
9.4 SAS/STAT 13.1 software (SAS Institute, Cary, NC). Data are
reported as of the data cutoff date for the final analysis of January
29, 2021. 11 

Results 

Patients 
A total of 275 patients were randomized, with 108 (39%)

Asian patients and 167 (61%) non-Asian patients. The median
age, weight, and body mass index of Asian patients were slightly
less than those of non-Asian patients ( Table 1 ). Numerically more
Asian patients had Eastern Cooperative Oncology Group perfor-
mance status 1 compared with the non-Asian population ( Table 1 ).
There were no other substantial differences between populations
Please cite this article as: Myung J. Ahn et al, Efficacy and Safety of Brigatinib 
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or between brigatinib- and crizotinib-treated patients. At study
completion, no patient in either arm remained on treatment.
Median follow-up was similar between the Asian and non-Asian
cohorts; 40.7 months (range 0.7-49.9 months) and 39.8 months
(range 0-52.4 months) in the brigatinib arm, respectively, and 13.6
months (range 0.1-47.0 months) and 15.5 months (range 0.3-51.7
months), respectively, in the crizotinib arm. 

Efficacy 
Systemic Progression-free Survival. Consistent with results from

the overall population, brigatinib demonstrated better BIRC-
assessed PFS over crizotinib in both Asian and non-Asian patients.
In Asian patients, the HR for PFS was 0.35 [95% CI: 0.20-0.59];
P = .0001 by log-rank test; Figure 1 A). In non-Asian patients, the
HR was 0.56 [95% CI: 0.38-0.84]; P = .0041 by log-rank test;
Figure 1 B). Investigator-assessed PFS supports BIRC assessment,
continuing to show improvements with brigatinib in Asian and in
non-Asian patients vs. crizotinib ( Figure 1 C, D). 

Systemic Response Rate and Duration of Response. Among Asian
patients, the BIRC-assessed confirmed ORR (n/N; 95% CI) was
80% (47/59; 67%-89%) in the brigatinib arm and 71% (35/49;
57%-83%) in the crizotinib arm ( Table 2 ). In non-Asian patients,
confirmed ORR was 71% (55/78; 59%-80%) with brigatinib and
57% (51/89; 46%-68%) with crizotinib. Disease control rates were
similar across treatment groups in Asian and non-Asian patients.
The duration of response among confirmed responders was longer
with brigatinib treatment, with a median duration of 22.2 months
Clinical Lung Cancer 2022 3 
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Figure 1 Efficacy of brigatinib and crizotinib in Asian and non-Asian patients with TKI-naive ALK -+ NSCLC. 
Kaplan-Meier–estimated BIRC-assessed PFS for (A) Asian and (B) non-Asian patients in the intention-to-treat 
population; Kaplan-Meier–estimated investigator-assessed PFS for (C) Asian and (D) non-Asian patients in the 
intention-to-treat population; overall survival for (E) Asian and (F) non-Asian patients in the intention-to-treat 
population. 

ALK = anaplastic lymphoma kinase gene; BIRC = blinded independent review committee; CI = confidence interval; HR = hazard ratio; NR = not reached; 
NSCLC = non–small cell lung cancer; OS = overall survival; PFS = progression-free survival; TKI = tyrosine kinase inhibitor. 
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Figure 1 Continued 
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Table 2 BIRC-Assessed Objective Response Rate (Intent-to-treat Population) 

Asian Non-Asian 
Brigatinib Crizotinib OR (95% CI) a Brigatinib Crizotinib OR (95% CI) a 

Intention-to-treat population 

No. of patients 59 49 78 89 

Confirmed ORR, n (%) 
(95% CI) 

47 (80) 
(67-89) 

35 (71) 
(57-83) 

1.70 
(0.69-4.18); 
P = .2546 

55 (71) 
(59-80) 

51 (57) 
(46-68) 

1.77 
(0.93-3.36); 
P = .0783 

Disease control rate, n 
(%) (95% CI) 

53 (90) 
(79-96) 

45 (92) 
(80-98) 

64 (82) 
(72-90) 

74 (83) 
(74-90) 

Median DOR in 
confirmed responders, 
months (95% CI) 

22.2 
(16.6-NE) 

11.0 
(9.1-19.3) 

41.4 
(22.2-NE) 

19.4 
(11.1-35.8) 

Probability of maintaining response, % (95% CI) 

1 year 76 
(61-86) 

46 
(28-63) 

79 
(66-88) 

63 
(47-75) 

2 years 48 
(33-62) 

25 
(11-41) 

60 
(45-72) 

42 
(27-56) 

3 years 46 
(31-60) 

14 
(4-29) 

52 
(37-64) 

33 
(19-48) 

Patients with any brain metastases at baseline (as assessed by the BIRC b ) 

No. of patients 21 18 26 31 

Confirmed intracranial 
ORR, % (95% CI) 

13 (62) 
(38-82) 

6 (33) 
(13-59) 

7.24 
(1.22-42.87); 

P = .0212 

18 (69) 
(48-86) 

1 (3) 
(0-17) 

71 
(6.86-734.32); 

P < .0001 

Intracranial CR, n (%) 11 (52) 0 10 (38) 1 (3) 

Intracranial PR, n (%) 2 (10) 6 (33) 8 (31) 0 

BIRC = blinded independent review committee; CI = confidence interval; CR = complete response; DOR = duration of response; NE = not evaluable; NR = not reached; OR = odds ratio; ORR = 

objective response rate; PR = partial response 
a ORs (brigatinib vs. crizotinib) and P values are from a Cochran-Mantel-Haenszel test stratified by presence of brain metastases at baseline and prior chemotherapy for locally advanced or metastatic 
disease 
b Intracranial reviewers were independent from systemic reviewers 
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and 11.0 months among Asian patients treated with brigatinib
and crizotinib, respectively. Median duration of response was 41.4
months for brigatinib compared with 19.4 months in the crizotinib
group in the non-Asian group ( Table 2 ). 

Overall Survival. A total of 92 patients died as of the data
cutoff date (January 29, 2021). In both the Asian and non-Asian
subgroups, more patients died in the crizotinib arm (Asian patients:
brigatinib, 13 [22%]; crizotinib, 14 [29%]; non-Asian patients:
brigatinib, 28 [36%]; crizotinib, 37 [42%]). OS trended in favor
of brigatinib in both the Asian and non-Asian populations (HR
for OS, Asian patients: 0.71 [95% CI: 0.33-1.53]; P = .4063 by
log-rank test ( Figure 1 E); non-Asian patients: 0.89 [95% CI: 0.54-
1.46]; P = .6800 by log-rank test ( Figure 1 F). 

Efficacy in Patients With Brain Metastases. A total of 96 patients
had baseline brain metastases as assessed by BIRC (Asian patients:
brigatinib, 21, crizotinib, 18; non-Asian patients: brigatinib, 26,
crizotinib, 31). There was a better intracranial ORR in both Asian
and non-Asian patients treated with brigatinib than with crizotinib.
Confirmed intracranial ORR (n/N; 95% CI) in Asian patients was
62% (13/21; 38%-82%) for brigatinib and 33% (6/18; 13%-59%)
for crizotinib (odds ratio [OR] for brigatinib vs. crizotinib, 7.24
nical Lung Cancer 2022 
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[95% CI: 1.22-42.87]; P = .0212; Table 2 ). In non-Asian patients,
confirmed intracranial ORR was 69% (18/26; 48%-86%) for briga-
tinib and 3% (1/31; 0%-17%) for crizotinib (OR: 71.00 [95% CI:
6.86-734.32]; P < .0001). Among all patients, regardless of whether
brain metastases were present at baseline, BIRC-assessed intracra-
nial PFS was better in patients treated with brigatinib vs. crizotinib
( Figure 2 A, 2 B). 

Safety 
Brigatinib was well tolerated in both Asian and non-Asian

populations ( Table 3 ). The most common ( > 25% of patients
overall) any-grade TEAEs were gastrointestinal events, increased
blood creatine phosphokinase, cough, increased aminotransferases,
and peripheral edema. There were no remarkable differences
in AE profiles between the Asian and non-Asian populations.
The incidence of increased aspartate aminotransferase (31% vs.
22%), increased alanine aminotransferase (31% vs. 17%), and
constipation (25% vs. 16%) was numerically higher in Asian
patients treated with brigatinib than in non-Asian patients.
Diarrhea (64% vs. 51%), nausea (40% vs. 24%), and peripheral
edema (13% vs. 5%) were more frequent in non-Asian patients
treated with brigatinib than in Asian patients treated with briga-
Compared With Crizotinib in Asian vs. Non-Asian Patients With Locally 
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Figure 2 Intracranial efficacy of brigatinib and crizotinib in (A) Asian and (B) non-Asian patients with TKI-naive ALK -+ NSCLC 

regardless of brain metastases at baseline. Kaplan-Meier–estimated BIRC-assessed PFS for the intention-to-treat 
population. Intracranial reviewers were independent from systemic reviewers. 11 

ALK = anaplastic lymphoma kinase gene; BIRC = blinded independent review committee; CI = confidence interval; HR = hazard ratio; iPFS = intracranial 
progression-free survival; NR = not reached; NSCLC = non–small cell lung cancer; PFS = progression-free survival; TKI = tyrosine kinase inhibitor. 
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Table 3 Safety Overview and Treatment-Emergent Adverse Events a of Any Grade Reported in ≥ 25% of All Patients 
(Safety Population b ) 

Asian Non-Asian 
Brigatinib (n = 59) Crizotinib (n = 48) Brigatinib (n = 77) Crizotinib (n = 89) 
Any Grade ≥ 3 Any Grade ≥ 3 Any Grade ≥ 3 Any Grade ≥ 3 

Overview of adverse events, n (%) 

Any adverse event 59 (100) 42 (71) 48 (100) 25 (52) 77 (100) 53 (69) 89 (100) 52 (58) 

Adverse event leading to dose reduction 27 (46) – 9 (19) – 33 (43) – 25 (28) –

Adverse event leading to treatment interruption 43 (73) – 21 (44) – 55 (71) – 44 (49) –

Adverse event leading to treatment discontinuation 5 (8) – 3 (6) – 13 (17) – 9 (10) –

Adverse events reported in ≥ 25% of all patients, n (%) 

Diarrhea 30 (51) 1 (2) 23 (48) 0 49 (64) 2 (3) 54 (61) 4 (4) 

Increased blood CPK 30 (51) 20 (34) 7 (15) 1 (2) 38 (49) 16 (21) 16 (18) 1 (1) 

Cough 22 (37) 0 6 (13) 0 27 (35) 0 23 (26) 0 

Increased AST 18 (31) 4 (7) 17 (35) 1 (2) 17 (22) 2 (3) 19 (21) 8 (9) 

Increased ALT 18 (31) 4 (7) 21 (44) 3 (6) 13 (17) 2 (3) 28 (31) 11 (12) 

Constipation 15 (25) 0 16 (33) 0 12 (16) 1 (1) 41 (46) 0 

Nausea 14 (24) 0 27 (56) 2 (4) 31 (40) 3 (4) 54 (61) 2 (2) 

Vomiting 11 (19) 0 20 (42) 1 (2) 19 (25) 2 (3) 41 (46) 2 (2) 

Peripheral edema 3 (5) 0 19 (40) 0 10 (13) 1 (1) 44 (49) 1 (1) 

AE = adverse event; ALT = alanine aminotransferase; AST = aspartate aminotransferase; CPK = creatine phosphokinase 
a AEs starting or worsening on or after the first dose of study treatment and no later than the earliest of (1) 30 days after the last dose of treatment to which the patient was assigned, or (2) the day before 
the start of brigatinib therapy in patients who crossed over 
b Patients treated with ≥ 1 dose of study medication 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 Cli
tinib. It is notable that this trend of slight differences in AE
frequency was also generally observed in patients treated with
crizotinib. 

Grade ≥ 3 TEAEs occurred at similar rates in Asian (71%) vs.
non-Asian patients (69%) treated with brigatinib. More Asian than
non-Asian patients treated with brigatinib experienced grade ≥ 3
increases in creatinine phosphokinase (34% vs. 21%). In this study,
disease progression was required to be reported as an AE unless it was
asymptomatic radiological progression alone. Twenty-two patients
had AEs leading to death, most attributed to lung cancer progres-
sion. None were deemed related to study treatment by the investi-
gator. Among Asian patients, interstitial lung disease/pneumonitis
at any time occurred in 7% of patients (4/59) in the brigatinib
arm and no patients in the crizotinib arm, with grade 3 or 4
interstitial lung disease occurring in 3% of patients (2/59) treated
with brigatinib. Any-grade interstitial lung disease/pneumonitis
with early onset (defined as within 14 days of treatment initia-
tion) was observed in 3% of patients (2/59) in the brigatinib arm.
Among non-Asian patients, interstitial lung disease/pneumonitis
at any time was reported in 5% of patients (4/77) in the briga-
tinib arm, similar to that in Asian patients, and 3% of patients
(3/89) in the crizotinib arm. Grade 3 or 4 pneumonitis occurred in
3% of patients (2/77) treated with brigatinib and 1% of patients
(1/89) treated with crizotinib. Any-grade early-onset pneumoni-
tis was reported in 3% of patients (2/77) treated with brigatinib;
no early-onset interstitial lung disease was reported in non-Asian
patients. 

The dose modification rate was similar between both populations
treated with brigatinib ( Table 3 ). Median brigatinib dose intensity
nical Lung Cancer 2022 
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was 150.0 mg/d for Asian patients and 165.6 mg/d for non-Asian
patients. In the crizotinib arm, the median dose intensity was 496.9
mg/d and 494.5 mg/day for Asian and non-Asian patients, respec-
tively. Dose reduction due to AEs was mandated by investigator or
protocol in 46% and 19% of Asian patients in the brigatinib and
crizotinib arms, respectively, and in 43% and 28% of non-Asian
patients, respectively. Fewer Asian patients (brigatinib, 8%; crizo-
tinib, 6%) than non-Asian patients (brigatinib, 17%; crizotinib,
10%) discontinued treatment due to TEAEs. There was no remark-
able difference in the profile of AEs that led to drug discontinuation
in Asian vs. non-Asian patients. 

Discussion 

Results from a phase I ethnobridging study (data on file) demon-
strated a lack of race effects on the pharmacokinetic (PK) profile of
brigatinib in healthy Asian and white volunteers. These results were
supported by a population PK model–based analysis of patients in
ALTA-1L that showed consistent brigatinib systemic exposures in
Asian and non-Asian patients. 21 

In this ALTA-1L final analysis, brigatinib showed sustained
improvement in systemic and intracranial efficacy compared with
crizotinib in both Asian and non-Asian patients with ALK
inhibitor–naive ALK + NSCLC, consistent with the analyses of
the overall population 9-11 , 22 and with the report based on the first
interim analysis. 9 Asian patients show a trend of better PFS with
brigatinib over crizotinib than non-Asian patients; however, the
HRs had overlapping 95% CIs and the median PFS was similar
for both treatment arms in Asian and Non-Asian populations. One
limitation of our analysis is that the Cox proportional regression
Compared With Crizotinib in Asian vs. Non-Asian Patients With Locally 
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analysis did not account for covariates other than the 2 stratification
factors, which have slightly, but not significantly, different distribu-
tions in the Asian and non-Asian populations. To avoid any poten-
tial impact from these 2 randomization factors, they were included
in the regression model for adjustment. The median PFS is a point
estimate of survival, while HR describes the overall distribution. The
Kaplan-Meier curves show that the separation in BIRC-assessed PFS
between brigatinib and crizotinib is more obvious in Asians than in
non-Asians without considering the impact of any covariate and can
explain the lower HR in the Asian population. 

Previous studies have demonstrated similar efficacy between Asian
and non-Asian patients treated with crizotinib and alectinib. 4 , 8 , 13-15 

In an analysis of previously treated (1 prior platinum-based regimen)
and untreated patients from PROFILE 1007 and 1014, comparable
benefits were observed in Asian and non-Asian patients. 4 In Asian
patients, the HR for PFS was 0.53 (95% CI: 0.36-0.76; P < .001;
median PFS: crizotinib 8.1 months, chemotherapy 2.8 months); in
non-Asian patients, the HR for PFS was 0.45 (95% CI: 0.30-0.66;
P < .001; median PFS: crizotinib 7.1 months vs. chemotherapy 3.2
months). 4 In the ALEX study comparing alectinib and crizotinib
in patients with TKI-naive NSCLC, PFS subgroup analyses showed
similar benefit in Asian (HR: 0.46 [95% CI: 0.280-0.75]) and non-
Asian (HR: 0.49 [95% CI: 0.32-00.75]) patients. 8 , 15 With longer
follow-up of ALTA-1L, this study strengthens the observation that
second-generation ALK TKIs improve PFS and intracranial efficacy
compared with crizotinib in patients with advanced ALK + NSCLC,
regardless of ethnicity. 

In ALTA-1L, Asian patients had a trend toward better survival
in both arms compared with non-Asian patients, with numeri-
cally higher 3-year OS rates for both brigatinib and crizotinib.
In subgroup analyses of Asian and non-Asian patients from the
PROFILE 1014 trial of crizotinib vs. chemotherapy, the HR (95%
CI) for OS was 0.93 (0.58-1.49) in Asian patients and 0.72 (0.47-
1.11) in non-Asians. 16 In the ALEX trial of alectinib vs. crizotinib,
the HR for OS was 0.74 (0.40-1.36) for Asians and 0.69 (0.43-1.10)
for non-Asians. 15 

The safety profile of brigatinib in Asian and non-Asian patients
was consistent with the established safety profile of brigatinib from
multiple studies. 11 , 19 , 23 Brigatinib was well tolerated in both Asian
and non-Asian patients, reflected by similar rates of dose modifi-
cations between the 2 subpopulations. Certain toxicities, such as
nausea and vomiting, were more frequent in the non-Asian popula-
tion in both treatment arms. A similar finding was observed for
alectinib in a subgroup analysis of the ALEX study. 24 The under-
lying reason is unknown and may be related to dietary habits or
reporting bias. With longer follow-up, the pneumonitis rate did
not significantly differ in Asian vs. non-Asian patients who received
brigatinib. 

Conclusion 

Results from the final analysis of the ALTA-1L trial demonstrate
brigatinib to be better in terms of efficacy compared with crizo-
tinib in both Asian and non-Asian patients. Brigatinib is well toler-
ated and represents a once-daily, single-tablet, promising first-line
treatment option in both Asian and non-Asian patients with ALK
inhibitor-naive locally advanced or metastatic ALK + NSCLC. 
Please cite this article as: Myung J. Ahn et al, Efficacy and Safety of Brigatinib 
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Clinical Practice Points 
Brigatinib is a second-generation ALK TKI approved for treat-
ment of advanced ALK + NSCLC. In the phase III ALTA-1L trial,
brigatinib demonstrated superior efficacy vs. crizotinib in patients
with ALK TKI-naive ALK + NSCLC and was well tolerated. We
conducted a planned analysis in Asian and non-Asian subgroups
from ALTA-1L to determine the effects of ethnicity on efficacy
and tolerability of brigatinib. 
Consistent with overall ALTA-1L results, brigatinib demon-
strated consistently better BIRC-assessed PFS compared with
crizotinib in both Asian and non-Asian patients (HR, Asian:
0.35 [95% CI: 0.20-0.59], P = .0001; HR, non-Asian: 0.56
[0.38-0.84], P = .0041). Patients in the brigatinib arm also
had numerically better overall ORR (OR [Asian/non-Asian]:
1.70/1.77), intracranial ORR (OR: 7.24/71.00), and trend to
longer OS (HR: 0.71/0.89) vs. crizotinib. Brigatinib was well
tolerated in both groups. Higher percentages of increased creati-
nine phosphokinase, aspartate aminotransferase, alanine amino-
transferase, and constipation reported in Asian patients were not
clinically meaningful, and dose modification rates were similar
between Asian and non-Asian patients. 
These results are supported by a phase I PK study in healthy Asian
and white volunteers that demonstrated a lack of race effects on
the brigatinib PK profile (data on file). A population PK model-
based analysis of patients in ALTA-1L also showed comparable
systemic exposures to brigatinib in Asian and non-Asian patients.
This subgroup analysis from long-term follow-up demonstrates
the consistent efficacy and tolerability of brigatinib in Asian
and non-Asian patients. Brigatinib represents a first-line treat-
ment option in Asian patients with ALK inhibitor-naive advanced
ALK + NSCLC. 
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