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Updates in ALK-Positive  
Non–Small Cell Lung Cancer
IN THE UNITED STATES, lung cancer 
remains the leading cause of cancer-re-
lated death.1 The introduction of targeted 
therapies and immune checkpoint inhibitors 
has substantially changed the treatment 
paradigm for non–small cell lung cancer 
(NSCLC).1,2 Despite therapeutic advances, 
overall survival in patients with NSCLC, 
which accounts for approximately 85% of 
lung cancer cases, remains poor.1

Although the treatment landscape for 
NSCLC continues to rapidly evolve, ques-
tions about new agents remain and new 
challenges are emerging.1,3 Many patients 
are not being tested and, therefore, not 
benefiting from advances in molecular 
testing.4 Patients with NSCLC who have 

anaplastic lymphoma kinase (ALK) gene 
rearrangements now have different options 
for targeted therapies, but as newer genera-
tions of targeted agents are introduced, new 
resistance mechanisms develop.3 Additional 
research is needed to better understand 
resistance mechanisms and determine the 
optimal treatment sequence in this setting.5

On May 4, 2021, a select group of on-
cologists participated in a virtual workshop 
to discuss the treatment landscape and 
management of patients with ALK-positive 
NSCLC. In an expert discussion led by 
Edward Kim, MD, MBA, perspectives and 
insights on new data and novel therapies 
were exchanged. This article summarizes 
both key data about ALK-positive NSCLC as 

KEY TAKEAWAYS

  Although guidelines recommend molecular profiling for patients with advanced/metastatic non–
small cell lung cancer (NSCLC), testing approaches can vary by and within institutions.

  All patients with metastatic nonsquamous NSCLC should be evaluated for anaplastic lymphoma 
kinase (ALK) rearrangements.

  Next-generation ALK-targeted tyrosine kinase inhibitors (TKIs) have advanced the therapeutic 
landscape for patients with ALK-positive NSCLC and the third-generation ALK inhibitor lorlatinib 
has received approval in the first-line setting.

  Previous therapies and the presence of resistance mutations to ALK-targeted TKIs should be 
considered when making treatment selections.

  Optimal sequencing of ALK-targeted TKIs is being investigated in order to maximize treatment 
benefit to patients.
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well as stakeholder insights from the 
workshop.

 
MOLECULAR TESTING
Targeting NSCLC
Therapeutic decisions for NSCLC are 
guided primarily by the stage, tumor 
histology, performance status of the 
patient, and the presence of molecular 
and immune biomarkers.6 Molecular 
testing plays a key role in treatment 
decision making, as several targeted 
therapies are currently available for 
patients who are found to have genetic 
variants associated with oncogenic 
driver events.6 For instance, various 
ALK-targeted tyrosine kinase inhibitors 
(TKIs) are currently available for the 
treatment of patients with NSCLC who 
have ALK gene rearrangements,5 who 
comprise up to 7% of NSCLC cases.2,5

Recommended  
Biomarker Testing
For patients with advanced/metastatic 
NSCLC, the National Comprehensive 
Cancer Network recommends molec-
ular testing as part of broad molecu-
lar profiling.6 Testing should include 
assessment for EGFR mutations, ALK 
fusions, ROS1 fusions, BRAF mutations, 
NRTK1/2/3 gene fusions, METex14 
skipping variants, and RET gene rear-
rangements.6 Broad molecular profiling 
also allows for testing of rare genetic 
variants, such as high-level MET ampli-
fication and ERBB2 (HER2) mutations, 
for which targeted therapies may be 
available.6 Additionally, as part of 
biomarker testing, immunohistochem-
istry (IHC) testing for PD-L1 expression 
should be performed in all patients 
with metastatic disease to determine 
eligibility for treatment with immune 
checkpoint inhibitors.6

ALK Fusion-Positive NSCLC
Approximately 3% to 7% of patients 
with NSCLC have rearrangements in 
the ALK gene2,5; Asian and Western 
populations have a similar incidence.7 
These rearrangements, also called 
fusions, can be found by testing tumor 

tissue or via plasma-based tech-
niques.5,6,8 Available testing  
methodologies include next-generation 
sequencing (NGS), fluorescence in 
situ hybridization, the FDA-approved 
IHC ALK [D5F3] CDx Assay, and 
targeted real-time polymerase chain 
reaction assays.6

Patients with ALK-positive NSCLC 
tend to be younger than patients 
without ALK rearrangements, with a 
median age of 52 years reported for 
patients with ALK-positive disease.6,9 
Other clinical characteristics present 
in the majority of patients include ad-
enocarcinoma histology and a history 
of never or light smoking.6,9,10 However, 
these clinical characteristics, including 
smoking history, should not be used to 
select patients for molecular testing of 
ALK gene rearrangements; all patients 
with metastatic nonsquamous NSCLC 
should be tested.6 Approximately 20% 
to 30% of patients with ALK-positive 
NSCLC are found to have metastatic 
central nervous system (CNS) disease 
at diagnosis,5 and the incidence of 
brain involvement increases over the 
course of the disease depending on the 
treatment.5,11 Thus, using imaging to 
identify brain metastases at diagno-
sis and throughout the course of the 
disease is recommended.6,11

STAKEHOLDER INSIGHTS

Molecular testing approaches in clini-
cal practice vary by the institution, and 
sometimes within the same institution. 
Some institutions’ pathologists reflex-
ively initiate molecular testing, while 
others rely on the medical oncolo-
gists to initiate the process. Broad 
testing often involves the use of NGS; 
some institutions perform a limited 
panel initially, followed by a broader 
panel if results are negative. Testing 
for ALK rearrangements is often per-
formed during initial testing.

Some medical oncologists prefer 
to send tissue and plasma testing at 
the same time, given that the faster 
turnaround time of plasma testing may 

allow for earlier treatment depending 
on the results. Turnaround time for 
testing results is the biggest challenge 
associated with molecular testing. 
Tissue stewardship is needed to ensure 
that enough sample is available for 
multiple tests. Moreover, testing rates 
outside of academic medical centers 
could be improved.

FRONTLINE TREATMENT
ALK-Targeted Tyrosine  
Kinase Inhibitors
The EML4-ALK fusion oncogene, the 
product of the most common ALK gene 
rearrangement,6 was initially described 
in 2007.9 Following this discovery, the 
development of therapies targeting 
ALK transformed the treatment of 
ALK-positive NSCLC.2 The first-genera-
tion ALK-targeted TKI crizotinib became 
the preferred first-line treatment for 
ALK-positive NSCLC following the 
results of the PROFILE-1014 trial.5 
Subsequently, results from the AS-
CEND-4, ALEX, and ALTA-L1 trials led 
to the approval of the second-gener-
ation ALK inhibitors ceritinib (2017), 
alectinib (2017), and brigatinib (2020), 
respectively, in the first-line setting.11 
More recently, in March 2021, the 
third-generation ALK inhibitor lorlati-
nib received approval in the first-line 
setting following results from the 
CROWN trial.12 These next-generation 
therapies are also approved as subse-
quent-line therapies.11

The introduction of next-generation 
ALK-targeted TKIs represented a major 
therapeutic advancement, as these 
agents have higher potency against 
ALK oncoprotein, target more ALK 
resistance mutations, and demonstrate 
improved CNS penetration when com-
pared with crizotinib.11

Pivotal Clinical Trials of 
ALK-Targeted TKIs in the  
Frontline Setting
Crizotinib: PROFILE-1014 Trial
The open-label phase 3 PROFILE-1014 
trial compared crizotinib (250 mg twice 
daily) with platinum/pemetrexed 
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chemotherapy as frontline treatment 
in patients with previously untreated 
advanced ALK-positive NSCLC.13 A 
total of 172 patients were randomized 
to the crizotinib group, and progres-
sion-free survival (PFS), determined by 
independent radiologic review, was the 
primary end point.13 There were 171 
patients in the chemotherapy group. 
Patients in the crizotinib group had a 
median PFS of 10.9 months, compared 
with a median PFS of 7 months for 
patients in the chemotherapy group.13 
The objective response rates (ORRs) 
were 74% and 45% in the crizotinib and 
chemotherapy groups, respectively 
(P < .001).13 In each treatment group, 
15% of patients had progression of 
intracranial lesions or development of 
new intracranial lesions.13 The majority 
of adverse effects were grade 1 or 2 in 
both treatment groups.13

Ceritinib: ASCEND-4 Trial
The ASCEND-4 trial was an open-label 
phase 3 study that compared treat-
ment with ceritinib (750 mg once 
daily) with platinum/pemetrexed 
chemotherapy in patients with ad-
vanced ALK-positive NSCLC who were 
previously untreated.14 The primary 
end point was PFS assessed by blinded 
independent review committee (BIRC) 
based on Response Evaluation Criteria 
in Solid Tumors (RECIST) 1.1.14 A total 
of 189 patients were randomized to 
the ceritinib group while 187 patients 
were randomized to the chemotherapy 
group.14 The trial met its primary objec-
tive, with results demonstrating a me-
dian PFS of 16.6 months for patients 
in the ceritinib group compared with a 
median PFS of 8.1 months for patients 
in the chemotherapy group.14 These 
results represented an estimated risk 
reduction of 45% in PFS for ceritinib 
treatment compared with  
chemotherapy (HR, 0.55 [95% CI, 
0.42-0.73]; P < .00001).14 The ORRs 
were 72.5% in the ceritinib group and 
26.7% in the chemotherapy group.14 
Among patients with measurable brain 
metastases at baseline, the overall 

intracranial response rates were 72.7% 
and 27.3% in the ceritinib and che-
motherapy groups, respectively.14 The 
majority of adverse effects were grade 
1 or 2 in severity for both treatment 
groups, with gastrointestinal symptoms 

occurring more frequently in the ceri-
tinib group compared with the chemo-
therapy group.14

Alectinib: ALEX Trial
The open-label phase 3 ALEX trial com-
pared alectinib (600 mg twice daily) 
with crizotinib (250 mg twice daily) 
as frontline treatment in patients with 
advanced ALK-positive NSCLC.15 After 
randomization, 152 patients were as-
signed to the alectinib group and 151 
were assigned to the crizotinib group.15 
Investigator-assessed PFS was the pri-
mary end point; secondary end points 
included PFS assessed by independent 
review committee, time to CNS pro-
gression, ORR, and overall survival.15 
The median investigator-assessed PFS 
in the intention-to-treat population 
was 34.8 months in the alectinib 
group compared with 10.9 months 
in the crizotinib group (stratified HR, 
0.43).16 The ORR was 82.9% in the 
alectinib group compared with 75.5% 
in the crizotinib group.16 Updated data 
demonstrated a 5-year overall survival 

rate of 62.5% for patients treated with 
alectinib compared with a 45.5% rate 
for patients treated with crizotinib (HR, 
0.67 [95% CI, 0.46-0.98]; P = .0376).17

ALEX was the first ALK-inhibitor trial 
to contain a prospective, standardized 
assessment of CNS lesions in the in-
tention-to-treat patients, irrespective of 
the presence of CNS disease at base-
line.18 This design allowed researchers 
to assess any potential CNS protective 
effect of the drug.18 Alectinib consid-
erably prolonged PFS compared with 
crizotinib regardless of the presence 
of baseline CNS disease.18 Intracranial 
ORR was also superior with alectinib 
compared with crizotinib, regardless 
of prior radiotherapy history.18 Among 
patients with measurable baseline 
CNS metastases with prior radiother-
apy, CNS ORR was 85.7% in patients 
treated with alectinib and 71.4% in 
patients treated crizotinib.18 For those 
without prior radiotherapy, the intracra-
nial ORRs were 78.6% and 40% in the 
alectinib versus the crizotinib group, 
respectively.18 In the phase 3 J-ALEX 
trial, frontline alectinib reduced the 
risk of CNS progression compared with 
crizotinib, and the CNS progression 
data from the ALEX trial are consistent 
with these findings.18

Brigatinib: ALTA-IL Trial
The ALTA-IL trial, an open-label, ran-
domized phase 3 study, compared the 
effects of brigatinib (180 mg once daily 
after a 7-day lead-in of 90 mg once 
daily) with those of crizotinib (250 mg 
twice daily) in patients with advanced 
ALK-positive NSCLC who had not been 
given a prior ALK inhibitor.19 A total 
of 275 patients with locally advanced 
or metastatic ALK-positive NSCLC, 
who had not previously been treated 
with ALK-targeted therapy and had not 
received more than 1 systemic regimen 
for advanced disease, were enrolled.19 
Patients were stratified based on the 
presence or absence of brain metasta-
ses at baseline and prior chemotherapy 
for locally advanced or metastatic 
disease.19 After 1:1 randomization, 137 

The potential 
development 
of resistance 

mutations should 
be considered 
during initial 

treatment 
selection.
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patients were assigned to the brigatinib 
group and 138 were assigned to the 
crizotinib group.19 Patients continued 
treatment until they were determined 
to have disease progression, as as-
sessed by BIRC, experienced unaccept-
able toxicity, or if they met discontin-
uation criteria due to other reasons.19 
The primary end point was PFS based 
on BIRC assessment and secondary 
end points included ORR, intracranial 
PFS, intracranial ORR, overall survival, 
safety, and duration of response.20

In the intention-to-treat population, 
treatment with brigatinib led to superi-
or BIRC-assessed PFS compared with 
crizotinib, with a median PFS of 24 
months in the brigatinib group versus 
11 months in the crizotinib group  
(HR, 0.49; P < .0001).20 The 2-year  
probability of PFS was 48% with 
brigatinib compared with 26% with 
crizotinib.20 The median PFS based on 
investigator assessment was  
29.4 months with brigatinib  
compared with 9.2 months with crizo-
tinib, which represented a 2-year PFS 
probability of 56% with brigatinib and 
24% with crizotinib (HR 0.43;  
P < .0001).20 The ORR based on 
BIRC-assessment was 74% for patients 
in the brigatinib group compared 
with 62% for patients in the crizotinib 
group.20 The intracranial ORR among 
patients with measurable brain metas-
tases was 78% for those treated with 
brigatinib compared with 26% for those 
treated with crizotinib.20 While the im-
proved BIRC-assessed PFS of brigatinib 
over crizotinib was most prominent 
among patients with baseline brain me-
tastases and an Eastern Cooperative 
Oncology Group (ECOG) performance 
status of 0, subanalyses also favored 
brigatinib in all other subgroups based 
on age, sex, race, smoking status, and 
prior chemotherapy.20

Lorlatinib: CROWN Trial
The randomized phase 3 CROWN trial 
compared lorlatinib (100 mg once 
daily) with crizotinib (250 mg twice 
daily) for the frontline treatment of 

patients with advanced ALK-positive 
NSCLC.21 A total of 296 patients were 
enrolled, with the main inclusion crite-
ria being confirmed locally advanced 
or metastatic ALK-positive NSCLC, 
no previous systemic treatment for 
metastatic disease, ECOG performance 
status of 0-2, and the presence of at 
least 1 extracranial measurable target 
lesion, based on RECIST 1.1, that had 
not received radiation.21 Patients who 
had asymptomatic treated or untreat-
ed CNS metastases at baseline were 
able to enroll.21 Patient randomization 
was stratified based on the presence 
or absence of brain metastases and 
ethnicity (Asian or non-Asian).21 Cross-
over between treatment arms was 
not allowed.21 The primary end point 
was BIRC-assessed PFS and second-
ary end points included investigator 
assessed-PFS, overall survival, ORR, 
intracranial ORR, and safety.21

After randomization, 149 patients 
were assigned to the lorlatinib group 
and 147 were assigned to the crizotinib 
group.21 The BIRC-assessed PFS at 12 
months was 78% in the lorlatinib group, 
with the median PFS not reached, and 
39% in the crizotinib group, with a  
median PFS of 9.3 months (HR, 0.28;  
P < .001).21 The BIRC-assessed ORR 
was 76% in the lorlatinib group 
compared with 58% in the crizotinib 
group.21 The intracranial ORR among 
patients with measurable CNS me-
tastases at baseline was 82% in the 
lorlatinib group compared with 23% in 
the crizotinib group.21 At 12 months, 
survival without CNS progression was 
observed in 96% of patients in the 
lorlatinib group and 60% of patients in 
the crizotinib group.21

At 12 months, the cumulative inci-
dence of BIRC-assessed CNS progres-
sion as the first event, after adjustment 
for the competing risks of non-CNS 
progression and death, was 2.8% in 
the lorlatinib group and 33.2% in the 
crizotinib group (HR 0.06;  
CI, 0.02 to 0.18).21 Overall survival 
data, which were still evolving at the 
time of the interim analysis, includ-

ed deaths in 15% of patients in the 
lorlatinib group and 19% of patients in 
the crizotinib group.21 No significant 
between-group difference in overall 
survival was demonstrated, with a 
HR for death of 0.72 (95% CI, 0.41 to 
1.25).21

In the lorlatinib group (n = 149), 3% 
of patients had confirmed complete 
response, 73% had partial response, 
and 13% had stable disease.21 In 
this group, progressive disease was 
documented in 7% of patients.21 In the 
crizotinib group (n = 147), all of the 
confirmed objective responses (58%) 
were partial responses and 28% of 
patients had stable disease.21 Progres-
sive disease was observed in 7% and 
5% of patients in the lorlatinib group 
and crizotinib group, respectively.21 
The odds ratio (95% CI) for confirmed 
objective response was 2.25 (1.35 
to 3.89).21 The median duration of 
response, which could not be evaluated 
in the lorlatinib group, was 11 months 
in the crizotinib group.21 In each group, 
the median time to tumor response 
was 1.8 months.21

Among the 17 patients in the lorla-
tinib group who had measurable brain 
metastases at baseline, 14 patients 
(82%) had confirmed CNS response 
and 12 (71%) had CNS complete 
response.21 In the crizotinib group, 
13 patients had measurable brain 
metastases at baseline, with 3 patients 
(23%) having confirmed CNS response 
and 1 (8%) having complete response.21 
The odds ratio (95% CI) for confirmed 
objective response in this subgroup 
was 16.83% (1.95% to 163.23%).21 The 
median duration of response was 10.2 
months in the crizotinib group, and not 
able to be evaluated in the lorlatinib 
group.21 The median time to tumor re-
sponse was 1.9 months in each group 
(1.8 to 3.5 months in the lorlatinib 
group and 1.8 to 1.9 months in the  
crizotinib group).21

For the safety population, in terms of 
adverse events with more than 10% dif-
ference in frequency between groups, 
all patients in the lorlatinib group 
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had an adverse event of any grade, 
with the majority of events being of 
grade 2 (19%) and grade 3 (58%) se-
verity.21 In the crizotinib group, 99% of 
patients had an adverse event, the ma-
jority being of grade 2 (32%) and grade 
3 (47%) severity.21 The most common 
grade 3 adverse events encountered by 
patients in the lorlatinib group included 
increased weight in 25 patients (17%), 
hypercholesterolemia in 23 (15%), and 
hypertriglyceridemia in 19 (13%).21 In 
this treatment arm, grade 4 adverse 
events included hypertriglyceridemia 
in 11 patients (7%), hypercholester-
olemia in 1 (1%), and hyperlipidemia 
in 1 (1%).21 Among the most common 
adverse events encountered more 
frequently by patients in the lorlatinib 
group compared with patients in the 
crizotinib group were hypercholesterol-
emia (70% of patients vs 4%), hyper-
triglyceridemia (64% vs 6%), edema 
(55% vs 39%), increased weight (38% vs 
13%), and peripheral neuropathy (34% 
vs 15%).21 The most common adverse 
events observed in the crizotinib 
group included diarrhea, which was 
encountered by 52% of patients, and 
nausea, which was present in 52%; 
edema, vision disorder, and vomiting 
were reported in 39% of patients.21 The 
most common grade 3 adverse events 
in this group were increased aspartate 
aminotransferase (AST) level in 5 pa-
tients (4%), increased alanine amino-
transferase (ALT) in 5 (4%), anemia in 4 
(3%), fatigue in 4 (3%), and decreased 
appetite in 4 (3%); the only grade 4 
adverse event was increased ALT level 
in 1 patient.21

Using the European Organization 
for Research and Treatment Quality 
of Life Questionnaire (QLQ), Core 30 
(QLQ-C30), and QLQ-Lung Cancer 13 
(QLQ-LC13), patient-reported out-
comes were assessed at baseline as 
well as at the start of each 28-day 
cycle through the end of treatment.22 
A difference of 10 points or greater 
between treatment groups on the 
longitudinal mean score changes from 
baseline was considered clinically 

meaningful.22 For both treatment arms, 
completion rates were 100% at base-
line and remained at 96% or greater 
through cycle 18.22 No clinically mean-
ingful differences between treatment 
groups were observed for any function-
al domain, although results favored lor-
latinib over crizotinib in global quality 
of life and all functioning scales except 
for cognitive function, which favored 
crizotinib.22 Statistically significant 
improvements favoring lorlatinib were 
observed for multiple symptoms, with 
diarrhea demonstrating a statistically 
and clinically meaningful change in 
favor of lorlatinib.22 Peripheral neuropa-
thy was significantly worse in the crizo-
tinib group compared with the lorlatinib 
group (95% CI, 5.37 [0.59 to 10.15]).22 
The median time to deterioration in the 
composite end point of lung cancer 
symptoms (cough, dyspnea, and chest 
pain) was 3.3 months for the lorlatinib 
group and 3.7 months in the crizotinib, 
which was comparable between the 2 
arms.22 Time to deterioration in global 
quality of life also demonstrated no sig-
nificant difference between treatment 
arms, although a trend toward delayed 
time to deterioration was noted with 
lorlatinib compared with crizotinib 
(median 24 months vs 12 months, 
respectively).22

STAKEHOLDER INSIGHTS

Testing for ALK rearrangements should 
be maximized and it is important to 
ensure that patients with ALK-positive 
disease be treated with an 
ALK-targeted TKI, regardless of their 
disease or socioeconomic status, for 
as long as possible. Important consid-
erations for frontline treatment 
selection include patient preferences 
and financial toxicity. Alectinib, 
brigatinib, and lorlatinib are all 
associated with a unique toxicity 
profile, which should be discussed in 
detail with the patient prior to treat-
ment initiation. Although initial 
treatment selection among oncologists 

varies, workshop participants prefer 
the use of alectinib in the frontline 
setting. This agent is considered to be 
overall well-tolerated, with a manage-
able toxicity profile.

The potential development of resis-
tance mutations should be considered 
during initial treatment selection. When 
using alectinib and brigatinib first, 
resistance mutations may be managed 
by switching TKI therapy to lorlatinib, 
but if using lorlatinib first, resistance 
may require the use of chemotherapy. 
Based on data from the CROWN trial, 
some oncologists consider lorlatinib 
to be a reasonable upfront option for 
patients with CNS metastases, while 
others would like to see additional 
supporting data before feeling comfort-
able using this agent upfront. Dosing 
of lorlatinib can be challenging to avoid 
toxicity, and CNS toxicity has been 
troubling for some patients and provid-
ers. In particular, toxicities affecting 
the CNS are of concern for some pa-
tients and providers when using lorla-
tinib. Weight gain with the use of alec-
tinib has been reported; 1 workshop 
participant reported that 2 patients 
experienced a weight gain of 20 to 30 
pounds and required co-management 
with an endocrinologist.

 
SEQUENCING AND 
SUBSEQUENT LINES  
OF THERAPY
Resistance to ALK-Targeted TKIs
Although the introduction of crizotinib 
as the first-generation ALK-targeted 
TKI transformed the treatment of 
ALK-positive NSCLC, resistance com-
monly develops within 1 or 2 years 
from the start of treatment.3 Based 
on clinical trial data, more than half of 
the patients who receive crizotinib for 
the treatment of advanced/metastatic 
ALK-positive NSCLC progress within 12 
months of initiating treatment.13,15,20 The 
“gatekeeper” L1196M mutation and the 
G1269A mutation are among the most 
common mutations connected to resis-
tance to crizotinib.2,3,5 The second-gen-
eration ALK-targeted TKIs, ceritinib, 
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alectinib, and brigatinib, target these 
resistance mutations.3 Additionally, 
next-generation ALK-targeted TKIs are 
able to overcome another limitation 
to the use of crizotinib, which is its 
low CNS penetrance.3 Studies have 
demonstrated improved disease control, 
including in the CNS, with the use of 
second- and third-generation TKIs.3,18,20 

While patients with crizotinib-re-
sistant disease may respond to a 
next-generation ALK inhibitors in 
subsequent lines of therapy, resis-
tance to a next-generation agent often 
develops.3,23 The ALK GI202R muta-
tion has been identified as the most 
common resistance mutation following 
treatment with a second-generation 
ALK-targeted TKI.24 In 1 study evaluat-
ing repeat biopsies from patients with 
ALK-positive disease with resistance 
to ALK inhibitors, the ALK GI202R mu-
tation was identified in the specimens 
of 21% to 43% of patients who received 
treatment with a second-generation 
agent.24 Resistance to lorlatinib also of-
ten occurs, with compound mutations 
being a common resistance mechanism 
in patients treated with this agent.23,25 
To overcome these challenges, future 
treatment strategies will likely involve 
sequencing therapies based on resis-
tance mutations and developing new 
targeted TKIs that have greater potency 
and specificity against resistance 
mutations.3

STAKEHOLDER INSIGHTS

The treatment approach in the 
second- and third-line setting should 
be selected based on previous therapy 
and the presence of resistance 
mutations. Experience with ensartinib 
was limited among workshop partici-
pants, and the potential place of this 
agent in the treatment landscape 
remains to be determined. Combining 
an ALK-targeted TKI with chemotherapy 
is an approach oncologists are aware 
of, though workshop participants had 
limited experience using it. Data from 
upcoming clinical trials evaluating this 

approach are highly anticipated. Some 
oncologists would consider combining 
chemotherapy with an ALK-targeted TKI 
off-trial for patients with a large 
disease burden. Another application of 
this combination would be for patients 
with systemic progression but con-
trolled CNS disease, where the TKI 
would be continued for its CNS 
effectiveness and chemotherapy would 
be added to obtain systemic response.

TRIALS AND THERAPIES ON 
THE HORIZON 
Optimal Way to Sequence 
ALK-Targeted TKIs
The ongoing National Cancer Insti-
tute-NRG ALK Protocol phase 2 trial is 
evaluating different combinations of 
biomarkers and ALK inhibitors in the 
treatment of patients with stage IV 
ALK-positive nonsquamous NSCLC.26 
In this open-label randomized trial, 
patients will be stratified and paired 
to a ALK-targeted TKI or chemothera-
py regimen based on the presence or 
absence of relevant mutations, such as 
G1202, L1196, and compound muta-
tions.26 In addition to having confirmed 
stage IV ALK-positive nonsquamous 
NSCLC, inclusion criteria include 
progressive disease after treatment 
with 1 second-generation ALK-targeted 
TKI.26 Prior treatment with more than 
1 second-generation TKI or prior treat-
ment with lorlatinib are excluded.26 The 
primary end point is the ORR, and com-
parisons will be made between patients 
with a mutation and patients without 
any mutations who received the same 
TKI, and between chemotherapy versus 
TKIs in patients without any muta-
tions.26 Secondary end points include 
PFS, duration of response, overall  
survival, intracranial ORR, and inci-
dence of adverse events.26

Ensartinib
Ensartinib is a potent, next-generation 
ALK inhibitor that has demonstrat-
ed promising antitumor activity in 
phase 1/2 studies of patients with 
ALK-positive NSCLC in various settings, 

including frontline and crizotinib-refrac-
tory settings.27

The eXalt3 trial is a global, open-la-
bel, randomized phase 3 study com-
paring ensartinib with crizotinib for the 
treatment of patients with stage IIIB/IV 
ALK-positive NSCLC without prior expo-
sure to an ALK TKI or PD-LI/PD-1 inhib-
itor and who have received up to 1 prior 
chemotherapy regimen.27,28 After ran-
domization, 143 patients were assigned 
to the ensartinib group and 147 patients 
were assigned to the crizotinib group, 
with treatment planned to be given on 
a 28-day schedule.28,29 The median age 
of enrolled patients was 54.1 years, 
with 26% of patients having received 
prior chemotherapy, and 36% of patients 
having CNS metastases at baseline.29 
The modified intention-to-treat popula-
tion consisted of a total of 247 patients, 
with 121 of them in the ensartinib group 
and 126 in the crizotinib group.29 At 
the time of data cutoff (July 1, 2020), 
treatment was ongoing in 64 patients 
in the ensartinib group and 25 patients 
in the crizotinib group.29 The BIRC-as-
sessed median PFS was 25.8 months 
in the ensartinib group compared with 
12.7 months in the crizotinib group.27 In 
the modified intention-to-treat popula-
tion, the median PFS was not reached 
in the ensartinib group compared with a 
12.7 month in the crizotinib group (HR, 
0.48; 95% CI, 0.32-0.71; P = .0002).29 
The BIRC-assessed ORR in the modified 
intention-to-treat population was 75% 
with ensartinib treatment compared 
with 67% with crizotinib treatment.29 Ad-
ditionally, among patients with measur-
able brain metastases, the intracranial 
ORR assessed by BIRC was 54% in the 
ensartinib group compared with 19% in 
the crizotinib group.29 Among patients 
without brain metastases at baseline, 
time to treatment failure rate in the 
brain was lower with ensartinib com-
pared with crizotinib, with a rate at 12 
months of 4% versus 24%, respectively 
(cause-specific HR, 0.33; P = .0016).29 
In the modified, intention-to-treat pop-
ulation, the median overall survival was 
not reached in either arm (HR, 0.91) 
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and at 24 months, the overall survival 
rate was 78% for both arms.29

Treatment related adverse events 
(TRAEs) were reported in 10% or more 
of patients.27 In the safety population, 
ensartinib resulted in more serious 
TRAEs (8%), and more TRAEs leading to 
both dose reduction (24%) and discon-
tinuation (9%) compared with crizotinib 
(6%, 20%, and 7%, respectively).27 The 
most common TRAEs associated with 
ensartinib were transaminitis and low-
grade rash.27

LOOKING AHEAD
The workshop participants expressed 
that they look forward to forthcoming 
data from clinical trials. As they con-
cluded their discussion, these experts 
considered outstanding areas of inter-
est in the ALK-positive NSCLC space.

STAKEHOLDER INSIGHTS

Determining the optimal sequencing 
strategy is a large unmet need in 
the ALK-positive NSCLC space, and 
oncologists are looking forward to data 
from the ALK Master Protocol trial. As 
more data on how to effectively target 
resistance mechanisms continue to 
emerge, sequencing will become more 
refined. Comparing the currently avail-
able next-generation ALK-targeted TKIs 
among themselves is challenging, and 
additional clinical trials with head-to-
head comparisons would be helpful.

The use of molecular testing needs 
to be improved through better access 
and faster turnaround times, and 
oncologists need to address financial 
toxicity to improve patient access to 
ALK-targeted TKIs. Physicians should 
refer their patients to the worldwide 
ALK-positive patient advocacy group, 
which provides support to patients and 
promotes continued scientific develop-
ments in this space. ■
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