Research

JAMA Oncology | Original Investigation

Ensartinib vs Crizotinib for Patients With Anaplastic Lymphoma
Kinase-Positive Non-Small Cell Lung Cancer
A Randomized Clinical Trial

Leora Horn, MD, MS; Ziping Wang, MD; Gang Wu, MD; Elena Poddubskaya, MD; Tony Mok, MD; Martin Reck, MD; Heather Wakelee, MD;
Alberto A. Chiappori, MD; Dae Ho Lee, MD, PhD; Valeriy Breder, MD, PhD; Sergey Orlov, MD; Irfan Cicin, MD; Ying Cheng, MD;

Yunpeng Liu, MD; Yun Fan, MD; Jennifer G. Whisenant, PhD; Yi Zhou, PhD; Vance Oertel, MS; Kim Harrow, MBA;

Chris Liang, PhD; Li Mao, MD; Giovanni Selvaggi, MD; Yi-Long Wu, MD

Visual Abstract
IMPORTANCE Ensartinib, an oral tyrosine kinase inhibitor of anaplastic lymphoma kinase
(ALK), has shown systemic and central nervous system efficacy for patients with ALK-positive
non-small cell lung cancer (NSCLC).
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OBJECTIVE To compare ensartinib with crizotinib among patients with advanced ALK-positive
NSCLC who had not received prior treatment with an ALK inhibitor.

DESIGN, SETTING, AND PARTICIPANTS This open-label, multicenter, randomized, phase 3 trial
conducted in 120 centers in 21 countries enrolled 290 patients between July 25, 2016, and
November 12, 2018. Eligible patients were 18 years of age or older and had advanced,
recurrent, or metastatic ALK-positive NSCLC.

INTERVENTIONS Patients were randomized (1:1) to ensartinib, 225 mg once daily, or crizotinib,
250 mg twice daily.

MAIN OUTCOMES AND MEASURES The primary end point was blinded independent review
committee-assessed progression-free survival (PFS). Secondary end points included
systemic and intracranial response, time to central nervous system progression, and overall
survival. Efficacy was evaluated in the intent-to-treat (ITT) population as well as a
prespecified modified ITT (mITT) population consisting of patients with central
laboratory-confirmed ALK-positive NSCLC.

RESULTS A total of 290 patients (149 men [51.4%]; median age, 54 years [range, 25-90
years]) were randomized. In the ITT population, the median PFS was significantly longer
with ensartinib than with crizotinib (25.8 [range, 0.03-44.0 months] vs 12.7 months [range,
0.03-38.6 months]; hazard ratio, 0.51[95% Cl, 0.35-0.72]; log-rank P < .001), with a median
follow-up of 23.8 months (range, 0-44 months) for the ensartinib group and 20.2 months
(range, 0-38 months) for the crizotinib group. In the mITT population, the median PFS in
the ensartinib group was not reached, and the median PFS in the crizotinib group was 12.7
months (95% Cl, 8.9-16.6 months; hazard ratio, 0.45; 95% Cl, 0.30-0.66; log-rank P < .001).
The intracranial response rate confirmed by a blinded independent review committee was
63.6% (7 of 11) with ensartinib vs 21.1% (4 of 19) with crizotinib for patients with target brain
metastases at baseline. Progression-free survival for patients without brain metastases was
not reached with ensartinib vs 16.6 months with crizotinib as a result of a lower central
nervous system progression rate (at 12 months: 4.2% with ensartinib vs 23.9% with
crizotinib; cause-specific hazard ratio, 0.32; 95% Cl, 0.16-0.63; P = .001). Frequencies

of treatment-related serious adverse events (ensartinib: 11 [7.7%] vs crizotinib: 9 [6.1%]),
dose reductions (ensartinib: 34 of 143 [23.8%] vs crizotinib: 29 of 146 [19.9%]), or drug

discontinuations (ensartinib: 13 of 143 [9.1%] vs crizotinib: 10 of 146 [6.8%]) were similar,
without any new safety signals.

CONCLUSIONS AND RELEVANCE In this randomized clinical trial, ensartinib showed superior
efficacy to crizotinib in both systemic and intracranial disease. Ensartinib represents a new
first-line option for patients with ALK-positive NSCLC.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT02767804
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hromosomal rearrangements involving the anaplastic

lymphoma kinase (ALK) gene (OMIM 105590) have been

detected in 3% to 11% of non-small cell lung cancers
(NSCLCs)."® The resultant ALK fusion protein is a validated tar-
getin NSCLC, and testing for the fusion protein is standard of
care globally.®” Since the 2011 approval of crizotinib as a first-
line treatment,® ALK tyrosine kinase inhibitors have become
standard of care for patients with ALK-positive NSCLC.°%!
Second-generation (ceritinib, alectinib, and brigatinib) and
third-generation (lorlatinib) ALK tyrosine kinase inhibitors
were developed to overcome crizotinib resistance and its poor
brain penetration,'?** and recent randomized clinical trials
have shown that alectinib, brigatinib, and lorlatinib had su-
perior efficacy compared with crizotinib for treatment-naive
patients.1618

Ensartinib is a second-generation small molecule that po-
tently and selectively inhibits ALK.'® In the phase 1 to phase 2
eXalt2 trial, ensartinib, 225 mg once daily, the recommended
phase 2 dose, was associated with high systemic and central
nervous system (CNS) response rates in both ALK inhibitor-
-naive patients and those who received prior crizotinib and/or
a second-generation ALK inhibitor.2° In addition, ensar-
tinib’s safety profile is favorable, with rash and transaminitis
as the most frequent and distinctive toxic effects, although they
were mostly low grade and manageable.?°
The eXalt3 study was designed to compare ensartinib vs

crizotinib among patients with ALK-positive NSCLC who had
not received prior treatment with an ALK inhibitor. Here we
report the results of the interim analysis.

Methods

Patients

Eligible patients were 18 years of age or older, had advanced
or recurrent (stage IIIB not amenable for multimodality
treatment) or metastatic (stage IV) NSCLC that was ALK posi-
tive as determined by local testing, and had measurable dis-
ease per Response Evaluation Criteria in Solid Tumours
(RECIST), version 1.1.2! After a protocol amendment, ALK
testing was also performed at a central laboratory using the
US Food and Drug Administration-approved Vysis fluores-
cence in situ hybridization assay (Abbott Laboratories).
Patients with asymptomatic brain metastases were allowed
to enroll. Patients may have received up to 1 prior chemo-
therapy regimen for metastatic disease. Patients were
excluded if they had received cancer therapy within 4 weeks
or radiotherapy within 14 days of study entry. Patients could
not have received prior ALK tyrosine kinase inhibitors or
programmed death 1 or programmed death ligand 1 therapy.
Patients were not required to have progressive disease while
receiving prior chemotherapy. This study was conducted in
accordance with the ethical standards of the Declaration of
Helsinki?? and the International Conference on Harmonisa-
tion Guideline for Good Clinical Practice.?* All patients pro-
vided written informed consent prior to undergoing any
research procedures, and the protocol and informed consent
documents were approved by the governing ethical review
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Key Points

Question Is ensartinib superior to crizotinib for patients with
advanced anaplastic lymphoma kinase (ALK)-positive non-small
cell lung cancer (NSCLC) who have not been treated previously
with an ALK inhibitor?

Findings This randomized clinical phase 3 trial including 290
patients met the primary end point; the median progression-free
survival was statistically significantly longer with ensartinib than
with crizotinib (25.8 vs 12.7 months), and the confirmed
intracranial response rate was 64% with ensartinib vs 21% with
crizotinib for patients with brain metastases at baseline. Ensartinib
had a favorable safety profile.

Meaning Ensartinib represents a new first-line treatment option
for patients with ALK-positive NSCLC.

boards. Complete inclusion and exclusion criteria are pro-
vided in the trial protocol (Supplement 1).

Trial Design

eXalt3 is a global, open-label, multicenter, randomized
(1:1), phase 3 study conducted at 120 centers in 21 countries
(NCT02767804). Patients were stratified by prior chemotherapy,
Eastern Cooperative Oncology Group performance status (O or
1vs 2), CNS metastases at baseline, and geographic region (Asia
vs rest of the world) and then randomized (centrally via an
interactive voice response system using a permuted block
randomization) to receive oral ensartinib, 225 mg once daily,
or crizotinib, 250 mg twice daily. Patients were permitted to
continue treatment until disease progression, unacceptable
toxic effects, or withdrawal of consent. Crossover was not
permitted. Disease assessments included imaging of the chest,
abdomen, pelvis, head, and bone (if applicable) every 8 weeks
for up to 19 months and then every 12 weeks. Responses were
confirmed at least 4 weeks after the initial response. Patients
who discontinued treatment without radiographic progression
per RECIST, version 1.1 were followed up until radiographic
progression or new anticancer therapy was started. Treatment
beyond progression was allowed at the physician’s discretion.
All adverse events (AEs) were graded using the National Cancer
Institute’s Common Terminology Criteria for Adverse Events,
version 4.03.24

Outcomes

The primary end point for the study was progression-free sur-
vival (PFS) in the intent-to-treat (ITT) population as assessed
by a blinded independent review committee according to
RECIST, version 1.1. Key secondary end points included over-
all survival, CNS response rate, and CNS time to progression,
as assessed by the blinded independent review committee.

Statistical Analysis

An O’Brien-Fleming Lan-DeMets?® alpha spending function
was used to control the overall alevel at .05 (2-sided). Assum-
ingamedian PFS (mPFS) of 10 months in the crizotinib group?®
(based on the assumption that approximately two-thirds of the
patients will be chemotherapy naive) with an improvement to
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16 months in the ensartinib group, a sample size of 266 pa-
tients was determined to allow for detection of a 6-month
improvement in PFS with a hazard ratio (HR) of 0.625 and
90% power. The final analyses were to be performed after 190
events of either progression or death. One interim analysis
was planned at approximately 75% (143 events) of all 190
expected events (2-sided a of .019). Of the key secondary end
points, only overall survival was tested formally at an a level
of .05 (2-sided).

Efficacy was evaluated in the ITT population as well as
in the modified ITT (mITT) population. Local ALK testing was
allowed prior to protocol amendment 2.0, but ALK testing, as
confirmed by central laboratory analysis using the Vysis fluo-
rescence in situ hybridization test (Abbott Laboratories), was
required after protocol amendment 2.0. All patients enrolled
inthe ITT population tested positive for ALK through local test-
ing prior to protocol amendment 2.0. The mITT population
included patients who were randomized into the trial based
on positive local test results with additional central confirma-
tion or positive central testing. Central testing was support-
ive of the required companion diagnostic development.

The primary end point was compared between the ensar-
tinib and crizotinib groups by using a 2-sided log-rank test
according to the factors used for randomization. For all time-
to-event efficacy analyses, median values were estimated
using Kaplan-Meier methods. Hazard ratios were estimated by
using the Cox proportional hazards regression model. The pri-
mary end point of PFS was also analyzed in subgroups based
on stratification variables as well as demographic and baseline
patient characteristics. These results were considered explor-
atory because of the multiplicity issue and the smaller sample
sizes that could not be prespecified. The safety population in-
cluded patients who received at least 1 dose of either study drug.

Efficacy and safety data were reported as of July 1, 2020.
Statistical analyses were performed with SAS, version 9.4
(SAS Institute Inc). Statistical methods are described further
in the statistical analysis plan included in Supplement 1.

. |
Results

Patients

Between July 25, 2016, and November 12, 2018, 396 patients
were screened; 290 patients (149 men [51.4%]; median age, 54
years [range, 25-90 years]) were randomized (ITT; ensar-
tinib, 143 patients; crizotinib, 147 patients; Figure 1). The base-
line characteristics were balanced (Table); 47 patients (32.9%)
in the ensartinib group and 57 (38.8%) in the crizotinib group
had brain metastases at baseline, with similar rates of prior
brain radiotherapy (ensartinib, 7 patients [4.9%]; crizotinib,
7 patients [4.8%]). There were imbalances in the baseline char-
acteristics between Asian and non-Asian patients (non-Asian
patients included White [ensartinib, 63 (44.1%); crizotinib,
57 (38.8%)], Black or African American [ensartinib, 1 (0.7%);
crizotinib, 3 (2.0%)], and other [ensartinib, 3 (2.1%); crizo-
tinib, 4 (2.7%)1); Asian patients had more brain metastases (64
of 157 [40.8%] vs 40 of 133 [30.1%]) and were younger, with
fewer patients older than 65 years (19 of 157 [12.1%] vs 28 of
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Figure 1. Screening, Enrollment, Randomization, and Follow-up

396 Patients were screened

106 Failed screening

" 290 Had ALK-positive N
\ disease and underwent )
randomization (ITT)

147 Were assigned to receive
crizotinib, 250 mg twice daily
146 Received assigned treatment
1 Did not receive assigned
treatment

|

122 Discontinued treatment
100 Had disease progression
9 Had adverse events
4 Withdrew consent

143 Were assigned to receive
ensartinib, 225 mg once daily
143 Received assigned treatment

79 Discontinued treatment
49 Had disease progression
12 Had adverse events
4 Withdrew consent

4 Died 1 Died
4 Were withdrawn from trial 2 Were withdrawn from trial
by physician by physician

6 Had other reasons 6 Had other reasons

! !

45 Were no longer in the trial
at date of data cutoff
37 Died
4 Withdrew consent
4 Had other reasons

47 Were no longer in the trial
at date of data cutoff
34 Died
5 Withdrew consent
1 Was lost to follow-up
7 Had other reasons

Data reported as of the cutoff for the first interim analysis (July 1, 2020) are
shown. In the ensartinib group, 49 patients had documented disease
progression according to the Response Evaluation Criteria in Solid Tumours
(RECIST), version 1.1. In the crizotinib group, 100 patients had documented
disease progression according to RECIST, version 1.1. ALK indicates anaplastic
lymphoma kinase gene; ITT, intent to treat.

133 [21.1%]). Of 76 patients who had received prior chemo-
therapy, 55.3% (42; 22 in the ensartinib group and 20 in the
crizotinib group) showed evidence of progressive disease
during or after chemotherapy.

The mITT population included 247 patients randomly as-
signed to the trial based on positive results of local testing for
ALK with subsequent central confirmation (n = 112) or posi-
tive central testing for ALK (n = 135), as shown in eFigure 1in
Supplement 2. Of the patients who were randomly assigned
prior to protocol amendment 2.0, 43 were excluded from the
mITT population because they had insufficient samples avail-
able (n = 27), uninterpretable findings (n = 7), or had nega-
tive test results on central confirmation of alocal positive ALK
test (n = 9). The mITT population ultimately included 121 pa-
tients in the ensartinib group and 126 in the crizotinib group.

As of July 1, 2020, 64 patients (44.8%) in the ensartinib
group and 25 (17.0%) in the crizotinib group still received treat-
ment, with a median follow-up of 23.8 months (range, 0-44
months) in the ensartinib group and 20.2 months (range, 0-38
months) in the crizotinib group.

Efficacy

ITT Population

Asof July 1,2020, 139 PFS events (73.2% of 190 expected total
PFS events) for the primary end point had occurred in the ITT

JAMA Oncology November2021 Volume 7, Number 11

Downloaded From: https://jamanetwork.com/ ICM - Institut Régional du Cancer Montpellier by XQUANTIN XAVIER MAURICE on 11/19/2021

1619


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2021.3523?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2021.3523
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2021.3523?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2021.3523
http://www.jamaoncology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2021.3523

1620

Research Original Investigation

Ensartinib vs Crizotinib for Patients With ALK-Positive NSCLC

Table. Baseline Characteristics of Patients in the ITT Population

Patients, No. (%)

Ensartinib Crizotinib

Characteristic (n=143) (n=147)
Age, median (range), y 54 (25-86) 53 (26-90)

>65y 24 (16.8) 23 (15.6)
Sex

Male 72 (50.3) 77 (52.4)

Female 71 (49.7) 70 (47.6)
Race and ethnicity

Non-Asian? 66 (46.2) 63 (42.9)

Asian 77 (53.8) 84 (57.1)
ECOG performance status

Oorl 136 (95.1) 139/146 (95.2)

2 7 (4.9) 7/146 (4.8)
History of tobacco use

Never smoked 85 (59.4) 94 (63.9)

Current or former smoker 58 (40.6) 53(36.1)
Stage of disease

1B 13(9.1) 10(6.8)

1\ 130(90.9) 137(93.2)
ALK status assessed centrally® 121 (84.6) 126 (85.7)
Brain metastases at baseline® 47 (32.9) 57 (38.8)
Previous radiotherapy to brain 7 (4.9) 7 (4.8)
Previous chemotherapy 34(23.8) 42 (28.6)

Abbreviations: ALK, anaplastic lymphoma kinase gene; ECOG, Eastern
Cooperative Oncology Group; ITT, intent-to-treat.
2 Non-Asian patients included White (ensartinib, 63 [44.1%]; crizotinib,
57 [38.8%]), Black or African American (ensartinib, 1[0.7%]; crizotinib,
3[2.0%)), and other (ensartinib, 3 [2.1%]; crizotinib, 4 [2.7%]).
b ALK positivity assessed by the Abbott fluorescence in situ hybridization assay.

€ The presence of brain metastases was assessed by a blinded independent
review committee.

population. The mPFS in the ensartinib group was statisti-
cally superior to that in the crizotinib group (25.8 months
[range, 0.03-44.0 months] vs 12.7 months [range, 0.03-38.6
months]; HR, 0.51; 95% CI, 0.35-0.72; log-rank P < .001)
(Figure 2).

The confirmed objective response rate was 74% (95% CI,
66%-81%) in the ensartinib group and 67% (95% CI, 58%-
74%) in the crizotinib group (eTable 1 in Supplement 2). The
median duration of response among patients with complete
or partial response was not reached (95% CI, 22.0 months
to not reached) in the ensartinib group and was 27.3 months
(95% CI, 12.9 months to not reached) in the crizotinib group.

mITT Population

The mITT population was used to describe the efficacy among
patients with central laboratory-confirmed ALK-positive sta-
tus. The baseline characteristics of the mITT population were
similar to those of the ITT population and were balanced by
group. In the mITT population, 119 PFS events for the pri-
mary end point had occurred as of July 1, 2020 (62.6% of the
190 expected PFS events). The mPFS in the ensartinib group
was not reached, with 54.2% (95% CI, 43.4%-63.7%) of PFS
probability at 24 months, compared with 36.4% (95% CI, 27.1%-
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Figure 2. Efficacy of Ensartinib and Crizotinib Among Patients
With Non-Small Cell Lung Cancer

Crizotinib
(n=147)
12.7 (9.2-16.6)

Ensartinib
(n=143)
mPFS (95% Cl), mo 25.8(21.8-NR)
Hazard ratio (95% Cl)  0.51 (0.35-0.72)
Pvalue (log-rank test) <.001

100
B iy
T 80 1
z
a
o 607 Ensartinib
=
8
S, 20
2 Crizotinib
o
0 T T T T T T T T T T T |
0O 3 6 9 12 15 18 21 24 27 30 33 36
Time, mo
No. at risk
Ensartinib 143 125 106 98 86 78 72 54 30 21 10 5 1
Crizotinib 147 124 94 75 56 43 32 23 10 6 2 1 1

Kaplan-Meier estimates of progression-free survival by blinded independent
review committee among patients in the intent-to-treat population. Tick marks
indicate censored data. mPFS indicates median progression-free survival;

NR, not reached.

45.9%) of PFS probability at 24 months in the crizotinib group
(Figure 3A). The median PFS in the ensartinib group was not
reached (95% CI, 20.2 months to not reached), and the me-
dian PFSin the crizotinib group was 12.7 months (95 CI%, 8.9-
16.6 months; HR, 0.45; 95% CI, 0.30-0.66; log-rank P < .001).
Subgroup analyses (Figure 3B) were not powered to pro-
vide significant comparisons because of small sample sizes.
However, several differences were observed, including a non-
significantly greater benefit for Asian patients. Among pa-
tients without prior chemotherapy, the mPFS was not reached
(95% CI, 20.2 months to not reached) in the ensartinib group
and was 11.1 months (95% CI, 7.8-16.6 months) in the crizo-
tinib group. Among patients who had received prior chemo-
therapy, the mPFS was 22.0 months (95% CI, 10.9 months to
notreached) in the ensartinib group and 12.8 months (95% CI,
5.5 months to not reached) in the crizotinib group. The best
systemic change from baseline in target lesions is shown in
eFigure 2 in Supplement 2. The confirmed objective response
rate in the mITT population was 75% (95% CI, 66.5%-82.6%)
in the ensartinib group and 68% (95% CI, 58.5%-75.5%) in the
crizotinib group. Complete response rates were more than
2-fold higher with ensartinib (14% [95% CI, 8.4%-21.5%]) com-
pared with crizotinib (6% [95% CI, 2.3%-11.1%]). The median
duration of response in this population was not reached in
the ensartinib group, with 59% (95% CI, 45%-70%) of pa-
tients having durable responses lasting 36 months or more.
Eleven patients receiving ensartinib and 19 patients re-
ceiving crizotinib had measurable brain metastases at base-
line and a postbaseline CNS evaluation. If the target lesion had
disappeared, the measurement was recorded as O mm. The best
change from baseline in target brain lesions was 63.6% in the
ensartinib group (n = 7) vs 21.1% in the crizotinib group (n = 4).
The intracranial best change from baseline for these patients
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Figure 3. Efficacy of Ensartinib and Crizotinib Among Patients With Centrally Confirmed Anaplastic Lymphoma Kinase-Positive

Non-Small Cell Lung Cancer

@ PFS in the mITT population
Ensartinib Crizotinib
(n=121) (n=126)
mPFS (95% CI), mo NR (20.2-NR) 12.7 (8.9-16.6)
Hazard ratio (95% CI) ~ 0.45 (0.30-0.66)
Pvalue (log-rank test) <.001
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Hazard ratios for disease progression or death

No. of
patients
ensartinib/ Hazard ratio Favors @ Favors
Subgroup crizotinib (95% ClI) ensartinib : crizotinib
Overall 121/126 0.45 (0.30-0.66) ——
Age, y
<65 104/105 0.42 (0.27-0.64) -
265 17/21 NA
Sex
Female 60/62 0.45(0.25-0.81) —.—
Male 61/64 0.44 (0.25-0.77) ——
Race and ethnicity
Asian 73/78 0.32(0.19-0.55) —=—
Non-Asian 48/48 0.61(0.34-1.11) —
Smoking status
Never used 74/83 0.39(0.23-0.65) -
Past use 41/41 0.78 (0.39-1.57) —.
Currently uses  6/2 NA
ECOG performance status
Oorl 115/119 0.44 (0.29-0.65) -
2 6/7 NA
Brain metastases at baseline
Yes 40/50 0.55(0.30-1.01) ——
No 81/76 0.40 (0.23-0.70) -
Prior chemotherapy
None 95/90 0.43(0.27-0.68) ——
1 Prior regimen 26/36 0.59(0.27-1.27) —a——
Region
Asia-Pacific 73/74 0.32(0.19-0.55) —=—
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PFS in the mITT population without brain metastases
Ensartinib Crizotinib
(n=81) (n=76)
mPFS (95% Cl), mo NR (25.8-NR) 16.6(12.7-29.5)
Hazard ratio (95% Cl)  0.46 (0.27-0.77)
P value (log-rank test) .003
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A, Kaplan-Meier estimates of progression-free survival (PFS) by blinded
independent review committee in the modified intent-to-treat (mITT)
population. B, The presence of brain metastases at baseline was assessed by
the investigator. C, Kaplan-Meier estimates of PFS by blinded independent

review committee. D, Overall survival in the mITT population. ECOG indicates
Eastern Cooperative Oncology Group; mITT, modified intent-to-treat;

mOS, median overall survival; mPFS, median progression-free survival; NA, not
applicable; and NR, not reached.
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Figure 4. Treatment-Related Adverse Events Reported in 10% or More of All Patients
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ALT indicates alanine aminotransferase; AST, aspartate aminotransferase; and y-GT, y-glutamyltransferase.

is shown in eFigure 3 in Supplement 2. Progression-free sur-
vival for patients without brain metastases was not reached
with ensartinib vs 16.6 months with crizotinib. A signifi-
cantly lower percentage of patients without brain metastases
at baseline in the ensartinib group vs the crizotinib group de-
veloped brain metastases at 12 months (4.2% vs 23.9%; cause-
specific HR, 0.32; 95% CI, 0.16-0.63; P = .001) (eFigure 4 in
Supplement 2). The mPFS among patients without baseline
brain metastases receiving ensartinib was not reached
(Figure 3C), with 61% of patients disease free at 36 months vs
25% of patients who received crizotinib. The mPFS among
patients with brain metastases at baseline was 11.8 months
(95% CI, 5.5 months to not reached) in the ensartinib group
and 7.5 months (95% CI, 5.5-9.3 months) in the crizotinib group
(HR, 0.55; 95% CI, 0.30-1.01; P = .05) (eFigure 5 in Supple-
ment 2). In the ensartinib and crizotinib groups, 21 0f 47 (44.7%)
and 35 of 57 (61.4%) PFS events, respectively, involved the CNS.

Sixty-two patients in the mITT population died (30 of 121
[24.8%] in the ensartinib group and 32 of 126 [25.4%] in the
crizotinib group [HR, 0.91; 95% CI, 0.54-1.54]) with a 2-year
overall survival rate of 78% (95% CI, 69%-84%) in the ensar-
tinib group and 78% (95% CI, 70%-85%) in the crizotinib
group. The median overall survival was not reached in either
group (Figure 3D).

Safety

The most common (210% of patients) ensartinib-related AEs
were rash (67.8% [97 of 143]), elevated transaminase levels (as-
partate aminotransferase, 37.8% [54 of 143]; alanine amino-
transferase, 48.3% [69 of 143]), pruritus (26.6% [38 of 143]),
nausea (22.4% [32 of 143]), constipation (20.3% [29 of 143]),
edema (21.0% [30 of 143]), anemia (14.0% [20 of 143]), vom-
iting (11.9% [17 of 143]), blood alkaline phosphatase increase
(13.3% [19 0f 143]), blood creatinine increase (14.0% [20 0f 143]),
y-glutamyltransferase increase (13.3% [19 of 143]), and de-
creased appetite (11.2% [16 of 143]), most of which were grade

JAMA Oncology November 2021 Volume 7, Number 11

2 or less (Figure 4). Grade 3 rash was reported in 11.2% of pa-
tients (16 of 143) and was managed by withholding and reduc-
ing the dose; the median duration of grade 3 rash was 18 days.
The treatment-emergent AEs occurring with both ensartinib
and crizotinib are listed in eTable 2 in Supplement 2.

Only 3 grade 4 AEs associated with ensartinib were ob-
served (increased bilirubin level, increased creatine phospho-
kinase level, and hyponatremia). The most frequent AEs as-
sociated with crizotinib were liver toxic effects, nausea, edema,
and constipation. The frequency of treatment-related seri-
ous AEs (ensartinib, 11 patients [7.7%]; crizotinib, 9 patients
[6.1%]) was low and, for ensartinib, consisted mainly of rash
(n = 3) and liver toxic effects (n = 3). The treatment-related AEs
associated with dose reduction (ensartinib, 34 0f 143 [23.8%];
crizotinib, 29 of 146 [19.9%]) and dose discontinuation (ens-
artinib, 13 0f 143 [9.1%]; crizotinib, 10 0f 146 [6.8%]) were simi-
lar. Adverse effects associated with treatment discontinua-
tion of ensartinib included increased liver enzymes (n = 12),
pneumonitis (n = 2), chest pain (n = 1), pyrexia (n = 1), abnor-
mal hepatic function (n = 1), vomiting (n = 1), dry skin (n = 1),
hyponatremia (n = 1), cerebral infarction (n = 1), interstitial lung
disease (n = 1), and rash (n = 1), whereas most dose reduc-
tions were associated with fatigue, rash, transaminase eleva-
tion, constipation, edema, and sinus bradycardia. No treat-
ment-related deaths were reported in either group.

|
Discussion

In the eXalt3 study, ensartinib showed superior efficacy com-
pared with crizotinib against both systemic and intracranial
disease among patients with ALK-positive NSCLC who had not
received any prior ALK inhibitor. At the planned 75% interim
analysis, the prespecified threshold for significance for the pri-
mary end point of mPFS as assessed by the blinded indepen-
dent review committee was met. With a median follow-up of
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23.8 months in the ensartinib group and 20.2 months in the
crizotinib group, ensartinib was associated with a 49% lower
risk of disease progression or death (HR, 0.51; log-rank
P <.001). In addition, the blinded independent review com-
mittee-assessed mPFS with ensartinib was 25.8 months, which
is consistent with the ALTA-1L.?7 (24.0 months) and ALEX' (25.7
months) studies, which explored brigatinib vs crizotinib and
alectinib vs crizotinib, respectively, also in the same first-line
setting with an open-label design and independent radio-
logic assessment. (In the CROWN study,'® PFS was not reached
with lorlatinib.) Cross-trial comparisons should be inter-
preted with caution owing to differences in enrolled popula-
tions and different performances of the control groups.

The prespecified, centrally tested ALK mITT population
isunique to this study because previous phase 3 studies either
mandated central testing from the study start (ALEX") or ac-
cepted local testing (CROWN!® and ALTA-1L%7). In the mITT
population, the mPFS with ensartinib was not reached and was
potentially trending toward longer PFS with further fol-
low-up of ongoing patients and an anticipated rate of less than
1 event per month in the experimental group. This data point
seems comparable to the one recently reported in the CROWN
study,'® although the median follow-up time was 6 months
shorter for lorlatinib than ensartinib and the populations dif-
fered owing to prior chemotherapy not being allowed. A no-
table earlier separation of the PFS curves (at approximately
3 vs 6 months) than seen in other second-generation ALK in-
hibitor studies with alectinib and brigatinib'”2® suggests higher
efficacy with ensartinib for patients with primary resistance,
despite differences in study populations, and warrants fur-
ther investigation to identify the molecular basis behind such
primary resistance. Primary and acquired resistance patterns
to first-line ALK inhibitors will be the determinants to select
an agent of choice and the sequencing of next-generation ALK
inhibitors. Reports of exploratory biomarker data from all 4 re-
cent phase 3 studies should expand our understanding of
the dynamic evolution of resistance patterns and may lead to
the choice of an optimal first-line strategy.?°->°

Consistent with previous results,2° ensartinib continued
to demonstrate efficacy in controlling intracranial disease. In
the small group of 11 patients treated with ensartinib who had
measurable brain metastases at baseline and a valid postbase-
line assessment, the confirmed objective response rate was
64%, with a disease control rate of 100%. Such activity against
brain metastases mirrors what has been observed in previous
reports of ensartinib in phase 1and 2 data sets that showed con-
sistent waterfall plots of very high disease control rates of tar-
get brain metastases.?°-*! The cohorts of patients with target
brain lesions in the other 3 available randomized clinical
trials'®'® with ALK inhibitor vs crizotinib consist 0of 17 to 21 pa-
tients and are therefore too small to draw relevant compari-
sons, especially considering other factors, such as prior thera-
pies (eg, brain radiotherapy or chemotherapy) that could also
account for differences across studies. However, all these
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agents represent a step toward controlling intracranial dis-
ease in the brain compared with first-generation ALK inhibi-
tors. More importantly, on the clinical management side, the
incidence of intracranial failure with ensartinib was signifi-
cantly lower than that with crizotinib (4.2% vs 23.9% at
12 months) among patients without brain metastases, the larger
proportion of patients with newly diagnosed ALK-positive
NSCLC; consequently, the mPFS among patients without brain
metastases at baseline was not reached with ensartinib, sug-
gesting durable protection against disease spreading to the
brain. Overall survival data for this trial are currently too
immature to draw definitive conclusions.

The safety profiles of ensartinib and crizotinib were con-
sistent with those in previous studies.??-2¢ The number of dose
reductions or discontinuations owing to treatment-related AEs
was similar between treatment groups, as was the frequency of
serious AEs. Consistent with findings from the eXalt2 study,>?
rash and other skin toxic effects (eg, pruritus) continue to be the
most frequently observed AEs with ensartinib, together with
transaminitis and edema, which were mostly low grade and
asymptomatic. Of patients who experienced grade 3rash (11.2%),
all instances were successfully managed by withholding or re-
ducing the dose. Gastrointestinal (eg, diarrhea and vomiting),
ocular, and cardiac toxic effects were less frequent with
ensartinib; thus, it compares favorably with other second-
generation ALK inhibitors, such as alectinib'” or brigatinib,?®
in terms of overall safety profile. The distinct safety profile
of this class of agents possibly stems from a different pattern
of off-target effects resulting from their kinase profiles.

Limitations

This interim analysis has some limitations. The overall sur-
vival data are immature and potentially confounded by sub-
sequent use of other ALK tyrosine kinase inhibitors at pro-
gression in both study groups outside the current protocol.
With further follow-up, data in both groups will mature and
help to better contextualize the role of ensartinib compared
with other next-generation ALK inhibitors. Another limita-
tion is that the study included patients whose ALK status was
not centrally confirmed, thus possibly impacting efficacy
outcomes in the ITT population.

. |
Conclusions

Ensartinib represents a new first-line treatment option for
patients with ALK-positive NSCLC. In this randomized clini-
cal trial, ensartinib showed superior systemic and intracra-
nial efficacy compared with crizotinib and an overall favor-
able safety profile that is distinct from that of other agents
in this class. A more precise understanding of primary and
acquired resistance mechanisms is warranted to establish the
optimal sequence of ensartinib and other available second- and
third-generation ALK inhibitors in the first-line setting.
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