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Abstract

Lorlatinib is a potent, brain-penetrant, third-generation anaplastic lymphoma kinase
(ALK)/ROS proto-oncogene 1 (ROS1) tyrosine kinase inhibitor (TKI) that is active
against most known resistance mutations. This is an ongoing phase 1/2, multina-
tional study (NCT01970865) investigating the efficacy, safety and pharmacokinet-
ics of lorlatinib in ALK-rearranged/ROS1-rearranged advanced non-small cell lung
cancer (NSCLC) with or without intracranial (IC) metastases. Because patterns of
ALK TKI use in Japan differ from other regions, we present a subgroup analysis of
Japanese patients. Patients were enrolled into six expansion (EXP) cohorts based
on ALK/ROS1 mutation status and treatment history. The primary endpoint was the
objective response rate (ORR) and the IC-ORR based on independent central review.
Secondary endpoints included pharmacokinetic evaluations. At data cutoff, 39 ALK-
rearranged/ROS1-rearranged Japanese patients were enrolled across the six expan-
sion cohorts; all received lorlatinib 100 mg once daily. Thirty-one ALK-rearranged
patients previously treated with >1 ALK TKI (EXP2 to EXP5) were evaluable for ORR
and 15 were evaluable for IC-ORR. The ORR and the IC-ORR for Japanese patients
in EXP2-5 were 54.8% (95% confidence interval [Cl]: 36.0-72.7) and 46.7% (95%
Cl: 21.3-73.4), respectively. Among patients who had received prior alectinib only
(EXP3B), the ORR was 42.9%; 95% Cl: 9.9-81.6). The most common treatment-related
adverse event (TRAE) was hypercholesterolemia (79.5%). Hypertriglyceridemia was
the most common grade 3/4 TRAE (25.6%). Single-dose and multiple-dose pharma-
cokinetic profiles among Japanese patients were similar to those in non-Japanese
patients. Lorlatinib showed clinically meaningful responses and IC responses among
ALK-rearranged Japanese patients with NSCLC who received 21 prior ALK TKI, in-
cluding meaningful responses among those receiving prior alectinib only. Lorlatinib

was generally well tolerated.
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1 | INTRODUCTION

Chromosomal rearrangements of the anaplastic lymphoma kinase
(ALK) gene are oncogenic drivers in 3-5% of non-small cell lung can-
cers (NSCLC),*® and lung cancers with these rearrangements are
sensitive to ALK tyrosine kinase inhibitors (TKI).A

The first ALK TKI, crizotinib, was approved in the United States
(in 2011), the European Union (EU) (in 2012) and Japan (in 2012)
for the treatment of patients with ALK-rearranged NSCLC>” on
the basis of two single-arm trials demonstrating objective response
rates (ORR) of 50% and 61% and median response durations of 42
and 48 weeks. However, most crizotinib-treated patients acquire
resistance, through secondary ALK domain mutations and/or other
molecular mechanisms, or develop disease progression due to poor
central nervous system (CNS) penetration.®?

To overcome crizotinib resistance, second-generation ALK TKI
with greater potency and improved intracranial activity,®® such as
ceritinib*! and alectinib,'? have been developed and have shown clin-
ical benefit in ALK-rearranged NSCLC patients, both in those who
are treatment-naive and who are crizotinib-refractory.*>?* Alectinib
was first approved in Japan (in 2014) for use in the first-line setting
at a dose of 300 mg twice daily?® on the basis of combined efficacy,
safety and pharmacokinetic data from the Japanese AF-001JP trial.?
Outside Japan, it is used at a dose of 600 mg twice daily.** Given the
results of the J-ALEX study27 and recommendations in The Japanese
Lung Cancer Society Guideline for non-small cell lung cancer, stage
IV,2® most ALK-rearranged NSCLC patients receive first-line treat-
ment with alectinib in Japan today. Nevertheless, most patients de-
velop resistance to second-generation ALK TKI, with distinct spectra
of ALK resistance mutations. The frequency of one mutation, ALK
G1202R increases significantly after exposure to second-generation
agents.29

Lorlatinib is a highly potent, selective third-generation ALK/
ROS proto-oncogene 1 (ROS1) TKI that was developed to penetrate
the blood-brain barrier®® and to retain potency against most known
ALK resistance mutations,?’ including ALK L1196M and G1202R,
which can arise during crizotinib or second-generation TKI treat-
ment. In phases 1 and 2 of an ongoing study among patients with
ALK-rearranged advanced NSCLC, lorlatinib demonstrated clini-
cally meaningful and durable responses, including among patients
who had received prior TKI therapies and had CNS metastases.3%2
Lorlatinib was generally well tolerated, and adverse events (AE) were
predominantly grade 1 or 2 in severity; the most frequently reported
AE include hypercholesterolemia and hypertriglyceridemia.“*32

In Japan, lorlatinib was approved in September 2018 for pa-
tients with ALK-rearranged unresectable advanced and/or recurrent
NSCLC with resistance or intolerance to ALK TKI. Lorlatinib was
approved in the United States in November 2018%* and in the EU

in May 2019% for the treatment of patients with ALK-rearranged
metastatic NSCLC who had disease progression on crizotinib and 21
other ALK TKI or who had disease progression on alectinib or ceri-
tinib as the first ALK TKI received.

Given that patterns of ALK TKI use vary across geographical re-
gions due to differences in local clinical practice (eg, alectinib is more
commonly used in Japan [approval date 2014]%° than in the United
States [approval date 2015]%¢ or the EU [approval date 2017]%), we
report post hoc analyses of safety, efficacy and pharmacokinetics
of lorlatinib in the Japanese subpopulation of the aforementioned
phase 1/2 study.

2 | MATERIALS AND METHODS
2.1 | Study design and patients

The safety of lorlatinib at the recommended phase 2 dose (100 mg
once per day [QD]) among Japanese patients was evaluated in a
lead-in cohort (LIC) before commencement of the phase 2 portion
of the study.

Full methodological details have been previously reported in
Solomon et al.®? Eligible patients were enrolled into expansion co-
horts of the phase 2 portion of the study B7461001 based on their
ALK/ROS1 mutation status and treatment history. EXP1: ALK-
rearranged; treatment-naive; EXP2: ALK-rearranged; disease pro-
gression following prior crizotinib only; EXP3A: ALK-rearranged;
disease progression following prior crizotinib plus 1-2 regimens
of chemotherapy given before or after crizotinib; EXP3B: ALK-
rearranged; disease progression following 1 prior non-crizotinib
ALK TKI + any number of chemotherapy regimens; EXP4: ALK-
rearranged; disease progression following two prior ALK TKI + any
number of chemotherapy regimens; EXP5: ALK-rearranged; three
prior ALK TKI + any number of chemotherapy regimens; EXPé:
ROS1-rearranged; any prior treatment or treatment-naive.

In the current efficacy analysis of Japanese patients, we did not
include EXP1 (treatment naive for ALK TKI, n = 3) or EXP6 (ROS1%,
n = 5) because lorlatinib is not approved for use in these settings by
the Japanese regulatory authority as of January 2020.%% However,
because the safety of lorlatinib is not dependent upon treatment co-
hort allocation, we present safety data for EXP1-6 combined. As per
Solomon et al,%? efficacy cohorts were pooled into EXP2-3A (pre-
treated with first generation crizotinib as their only ALK TKI), EXP3B
(pretreated with a second-generation ALK TKI only; in this cohort
among Japanese patients, the only second-generation ALK TKI used
was alectinib) and EXP4-5 (pretreated with two or three ALK TKI; in
this cohort among Japanese patients, the ALK TKI used were crizo-

tinib, alectinib or ceritinib).
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Number of
patients

Age, years
Mean (SD)
Range

Sex
Female
Male

Race, n (%)
White
Asian
Black
Other

Unspecified®

ECOG performance status

0
1
2

Brain
metastases
present at
baseline®

1-3

4-6

7-9

210
Median

Previous
radiotherapy

Previous
brain-directed
radiotherapy

0
1
2
3
>4

0
1

SETO ET AL.
TABLE 1 Baseline characteristics and patient demographics
Japanese patients All patients
Prior Prior non- 22 prior ALK Pooled Pooled
crizotinib + CT crizotinib ALK TKI? + CT efficacy group Pooled safety Pooled efficacy safety group
(EXP2-3A) TKI + CT (EXP3B)  (EXP4-5) (EXP2-5) group (EXP1-6) group (EXP2-5) (EXP1-6)
7 7 17 31 39 198 275
60.1(14.7) 54.9 (12.9) 45.4(7.5) 50.8 (12.1) 52.2(12.3) 53.2 (11.9) 53.6(12.1)
47-85 33-68 32-60 32-85 32-85 29-85 19-85
6(85.7) 3(42.9) 12 (70.6) 21(67.7) 27 (69.2) 117 (59.1) 157 (57.1)
1(14.3) 4(57.1) 5(29.4) 10 (32.3) 12(30.8) 81 (40.9) 118 (42.9)
0 0 0 0 0 97 (49.0) 132 (48.0)
7 (100.0) 7 (100.0) 17 (100.0) 31(100.0) 39 (100.0) 70 (35.4) 103 (37.5)
0 0 0 1(0.5) 3(1.1)
0 0 0 8(4.0) 12 (4.4)
0 0 0 22(11.1) 25(9.1)
5(71.4) 4(57.1) 8(47.1) 17 (54.8) 19 (48.7) 89 (44.9) 119 (43.3)
2(28.6) 3(42.9) 9(52.9) 14 (45.2) 20 (51.3) 102 (51.5) 146 (53.1)
0 0 0 0 0 7 (3.5) 10 (3.6)
3(42.9) 0 12 (70.6) 15 (48.4) 18 (46.2) 131 (66.2) 163 (59.3)
Number of brain metastases at baseline among patients with metastases®
0 0 4/12 (33.3) 4/15 (26.7) 6/18 (33.3) 51/131(38.9) 65/163 (39.9)
2/3(66.7) 0 5/12(41.7) 7/15(46.7) 8/18 (44.4) 43/131(32.8) 56/163 (34.4)
1/3(33.3) 0 2/12(16.7) 3/15(20.0) 3/18 (16.7) 24/131(18.3) 28/163 (17.2)
0 0 1/12(8.3) 1/15(6.7) 1/18 (5.6) 15/131 (11.5) 17/163 (10.4)
5.0 0 5.0 5.0 5.0 5.0 5.0
0 3/7 (42.9) 11/17 (64.7) 14/31 (45.2) 18/39 (46.2) 125/198 (63.1)  154/275
(56.0)
0 0 10/17 (58.8) 10/31(32.3) 12/39 (30.8) 86/198 (43.4) 103/275
(37.5)
Number of previous chemotherapy regimens
5/7 (71.5) 1/7 (14.3) 1/17 (5.9) 7/31(22.6) 9/39 (23.1) 65/198 (32.8) 105/275
(38.2)
2/7 (28.6) 4/7 (57.1) 7/17 (41.2) 13/31 (41.9) 14/39 (35.9) 83/198 (41.9) 96/275 (34.9)
0 2/7 (28.6) 4/17 (23.5) 6/31 (19.4) 7/39 (17.9) 30/198 (15.2) 43/275 (15.6)
0 0 3/17 (17.6) 3/31(9.7) 7/39 (17.9) 12/198 (6.1) 22/275 (8.0)
0 0 2/17 (11.8) 2/31(6.5) 2/39 (5.1) 8/198 (4.0) 9/275 (3.3)
Number of previous ALK or ROS1 TKI regimens
0 0 0 6/39 (15.4) 0 43/275 (15.6)
7/7 (100.0) 7/7 (100.0) 0 14/31 (45.2) 16/39 (41.0) 87/198 (43.9) 117/275
(42.5)

(Continues)
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TABLE 1 (Continued)
Japanese patients All patients
Prior Prior non- 22 prior ALK Pooled Pooled
crizotinib + CT crizotinib ALK TKIP = CT efficacy group Pooled safety Pooled efficacy safety group
(EXP2-3A) TKI + CT (EXP3B) (EXP4-5) (EXP2-5) group (EXP1-6) group (EXP2-5) (EXP1-6)
2 0 0 10/17 (58.8) 10/31(32.3) 10/39 (25.6) 65/198 (32.8) 67/275 (24.4)
3 0 0 7/17 (41.2) 7/31(22.6) 7/39 (17.9) 42/198 (21.2) 44/275 (16.0)

Note: Data are n (%) unless specified otherwise. Data in EXP2-3A, EXP3B, EX4-5 and EXP2-5 groups employ the intention-to-treat analysis set; data

in the EXP1-6 group employ the safety analysis set.

Abbreviations: ALK, anaplastic lymphoma kinase; CT, chemotherapy; ECOG, Eastern Cooperative Oncology Group; EXP, expansion cohort; ROS1,

ROS proto-oncogene 1; SD, standard deviation; TKI, tyrosine kinase inhibitor.

dLines of therapy (if the same TKI was given twice, this was counted as two prior lines of treatment).

PIn France, race was not allowed to be collected as per local regulations.

‘By independent central review and includes measurable and non-measurable baseline central nervous system lesions.

2.2 | Treatments and procedures

Lorlatinib was administered orally at a starting dose of 100 mg
once daily continuously in 21-day cycles. Treatment continued
until investigator-assessed disease progression, unacceptable tox-
icity, withdrawal of consent, or death. Continued treatment with
lorlatinib was allowed if there was evidence of clinical benefit in
the opinion of the investigator. Dose delay and/or reductions were
permitted to manage toxicities based on investigator discretion.
Patients requiring >3 dose reductions were discontinued from
treatment.

Scheduled visits occurred on days 1, 8 and 15 of the first 21-day
cycle and then every 3 weeks (reduced to every 6 weeks after 38
cycles), at treatment discontinuation and at 28-35 days’ post-treat-
ment. Tumor imaging (chest, abdomen and pelvis computed tomog-
raphy and brain magnetic resonance imaging scans) were performed
at baseline, 6-weekly until 30 months and 12-weekly thereafter until
disease progression or the start of a new anticancer treatment.

Safety assessments were performed in all patients at base-
line and at every visit. AE were graded according to the Common
Terminology Criteria for Adverse Events v4.03 and were assessed
from treatment start until at least 28 days after final lorlatinib ad-
ministration. AEs were also grouped according to cluster terms com-
prising AEs that represent similar clinical symptoms/syndromes (see
Appendix S1 for definitions).

2.3 | Endpoints and assessments

The primary endpoint was the tumor ORR, defined as the propor-
tion of patients with an objective response (OR); that is, a con-
firmed complete response (CR) or partial response (PR), as assessed
by Response Evaluation Criteria in Solid Tumours (RECIST) v1.1 or
modified RECIST v1.1 for intracranial (IC) ORR based on independ-

ent central review (ICR).

Secondary endpoints included: duration of response (DOR), de-
fined as the time from the first documentation of objective tumor
response to the first documentation of disease progression or to
death from any cause; best percentage change from the baseline in
tumor size based on ICR; progression-free survival (PFS), defined as
the time from first dose to first documentation of objective disease
progression or to death on study due to any cause; patient-reported
outcomes (PRO) using European Organization for Research and
Treatment of Cancer (EORTC) Quality of Life Questionnaire Core 30
(QLQ-C30) and its corresponding Lung Cancer Module (QLQ-LC13);
single and multiple-dose pharmacokinetics among Japanese and
non-Japanese patients with available pharmacokinetic data; and
safety and tolerability.

2.4 | Statistical methods

The statistical methods used were the same as for the primary analy-
sis published in Solomon et al (2018).%2 The data cutoff for this analy-
sis was 2 February 2018. This study is registered with ClinicalTrials.
gov, number NCT01970865.

3 | RESULTS
3.1 | Demography and Baseline Disease
Characteristics

Between 15 September 2015 and 3 October 2016, 276 patients
were enrolled across all cohorts (EXP1-6) in the overall population,
of whom 275 received at least one dose of lorlatinib. Three Japanese
patients were enrolled in the LIC and received lorlatinib 100 mg QD
(overall mean age of 44.3 years; 1 male patient [ALK-rearranged
previously treated with alectinib] and 2 female patients [1 ALK-

rearranged and one ROS1-rearranged, both previously treated
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TABLE 2 Treatment-related adverse events occurring in 210% of Japanese patients treated with lorlatinib (all cohorts: EXP1-6) with
corresponding treatment-related adverse events in all patients (safety analysis sets)

Japanese patients (N = 39)

All patients (N = 275)

All grades Grade 1-2

Any TRAE 38(97.4) 18 (46.2)
Hypercholesterolemia® 31 (79.5) 24 (61.5)
Hypertriglyceridemia? 30(76.9) 20 (51.3)
Peripheral neuropathy? 17 (43.6) 17 (43.6)
Edema® 14 (35.9) 11(28.2)
Diarrhea 8(20.5) 8(20.5)
Cognitive effects? 7 (17.9) 7 (17.9)
ALT increased 7 (17.9) 7 (17.9)
Constipation 7(17.9) 7 (17.9)
Tinnitus 7 (17.9) 7 (17.9)
AST increased 6(15.4) 6(15.4)
Dizziness 6 (15.4) 5(12.8)
Weight increased 6(15.4) 6(15.4)
Mood effects? 5(12.8) 4 (10.3)
Nausea 5(12.8) 5(12.8)
Arthralgia 4(10.3) 4(10.3)
Hallucination, auditory 4(10.3) 3(7.7)

Headache 4(10.3) 4(10.3)
Hyperuricemia 4(10.3) 4(10.3)
Localized edema 4(10.3) 2(5.1)

Vomiting 4(10.3) 4(10.3)

Note: Data are n (%).

Grade
Grade 3-4 All grades Grade 1-2 3-4
20 (51.3) 262 (95.3) 135 (49.1) 127
(46.2)
7 (17.9) 230(83.6) 185 (67.3) 45 (16.4)
10 (25.6) 183 (66.5) 137 (49.8) 46 (16.7)
0 93(33.8) 87 (31.6) 6(2.2)
3(7.7) 121 (44.0) 115 (41.8) 6(2.2)
0 36(13.1) 35(12.7) 1(0.4)
0 64 (23.3) 61(22.2) 3(1.1)
0 28 (10.2) 26 (9.5) 2(0.7)
0 26(9.5) 26(9.5) 0
0 12 (4.4) 12 (4.4) 0
0 33(12.0) 32(11.6) 1(0.4)
1(2.6) 26 (9.5) 24 (8.7) 2(0.7)
0 62 (22.5) 52(18.9) 10 (3.6)
1(2.6) 44 (16.0) 41 (14.9) 3(1.1)
0 23(8.4) 23(8.4) 0
0 30(10.9) 29 (10.5) 1(0.4)
1(2.6) 5(1.8) 4(1.5) 1(0.4)
0 19 (6.9) 19 (6.9) 0
0 10 (3.6) 10 (3.6) 0
2(5.1) 7 (2.5) 5(1.8) 2(0.7)
0 13(4.7) 12 (4.4) 1(0.4)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; EXP, expansion cohort; TRAE, treatment-related adverse event.

Cluster term comprising adverse events that represent similar clinical symptoms/syndromes (see Appendix S1 for definitions).

with crizotinib]; and all 3 had received previous brain-directed ra-
diotherapy). Of 39 Japanese patients enrolled in all remaining co-
horts (EXP1-6), 7 were in EXP2-3A, 7 in EXP3B, 17 in EXP4-5 and
31 in EXP2-5 (Figure S1). The mean age among Japanese patients in
EXP1-6 was similar to that among all patients, but the proportions of
male patients and those with cerebral metastases at baseline were
smaller in the Japanese population compared to the overall popula-
tion (Table 1).

3.2 | Safety

Among the three Japanese patients enrolled in the LIC, 1 patient
had a grade 3 treatment-related adverse event (TRAE) of elevation in
blood creatine phosphokinase and lipase, and no patients had dose-
limiting toxicities.

In the phase 2 part of the study, the most frequent TRAE oc-
curring in 230% among Japanese patients were hypercholesterol-

emia (79.5%), hypertriglyceridemia (76.9%), peripheral neuropathy

(43.6%) and edema (35.9%) (Table 2). These AE occurred with a sim-
ilar frequency among all patients (83.6%, 66.5%, 33.8% and 44.0%,
respectively) (Table 2). Among Japanese patients, the median (range)
time to onset of hypercholesterolemia was 14 days (5-41) and hyper-
triglyceridemia was 13 days (5-104), calculated using all AE regard-
less of causality.

Other TRAE occurring among <30% and 210% of Japanese pa-
tients are shown in Table 2. With the exception of 1 patient with a
grade 3 TRAE of mood change, all cognitive and mood TRAE were of
grade 1 or 2 level. The median time to first onset of cognitive effects
AE was day 211.0 (range 1-263), calculated using all AE regardless
of causality.

Among Japanese patients with TRAE, dose reduction, tempo-
rary dose interruption and permanent discontinuation due to these
events occurred in 8 (20.5%), 19 (48.7%) and 1 (2.6%), respectively.
The permanent discontinuation was due to a TRAE of tinnitus, which
resolved after discontinuation of study treatment. Corresponding
proportions among all patients were similar: 24.7%, 33.8% and

3.3%, respectively.
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TABLE 3 Overall and intracranial responses by independent central review among Japanese and all patients (ITT analysis set)

Japanese patients All patients
Prior
crizotinib + CT Prior non-crizotinib ALK 22 prior ALK 21 prior ALK 21 prior ALK
(EXP2-3A) TKI + CT (EXP3B) TKis? + CT (EXP4-5) TKI + CT (EXP2-5) TKI + CT (EXP2-5)
Overall responses
Number of patients 7 7 17 31 198
Best overall response
Complete 0 1(14.3) 1(5.9) 2 (6.5) 4(2.0)
response®
Partial response® 6(85.7) 2(28.6) 7 (41.2) 15 (48.4) 95 (48.0)
Stable disease 1(14.3) 3(42.9) 6(35.3) 10 (32.3) 53(26.8)
Objective 0 1(14.3) 3(17.6) 4(12.9) 32(16.2)
progression
Indeterminate 0 0 0 0 14 (7.1)
Confirmed ORR (%; 6(85.7; 3(42.9;9.9-81.6) 8(47.1; 23.0-72.2) 17 (54.8; 36.0-72.7) 99 (50.0;
95% CI)© 42.1-99.6) 42.8-57.2)
Median duration of NR (NE-NE) NR (NE-NE) 9.9 (4.2-NE) NR (9.9-NE) 11.1 (6.9-NE)
response, months
(95% Cl)
Intracranial responses
Number of patients® 3 0 12 15 131
Best overall IC response
Complete 2(66.7) NAf 4(33.3) 6 (40.0) 37(28.2)
response®
Partial responseb 0 NAf 1(8.3) 1(6.7) 34 (26.0)
Stable disease 1(33.3) NAf 6(50.0) 7 (46.7) 39 (29.8)
Objective 0 NAf 1(8.3) 1(6.7) 10 (7.6)
progression
Indeterminate 0 NAf 0 0 11 (8.4)
Confirmed IC ORR 2(66.7;9.4-99.2)  NAf 5(41.7; 15.2-72.3) 7 (46.7;21.3-73.4) 71 (54.2;
(%; 95% CI) 45.3-62.9)

Median duration of NR (NE-NE) NAf
IC response, months

(95% Cl1)¢

Note: Data are n (%) unless specified otherwise.

15.0 (6.9-NE)

NR (15.0-NE)

19.5 (14.5-NE)

Abbreviations: ALK, anaplastic lymphoma kinase; CI, confidence interval; CT, chemotherapy; EXP, expansion cohort; IC, intracranial; ITT, intention-
to-treat; NE, not estimable; NR, not reached; ORR, objective response rate; TKI, tyrosine kinase inhibitor.

Lines of therapy (if the same TKI was given twice, this was counted as two prior lines of treatment).

bConfirmed response
‘Using exact method based on binomial distribution.

dKaplan-Meier estimated median with 95% Cl calculated using the Brookmeyer and Crowley method.

*Number of patients with >1 measurable central nervous system lesion at baseline.

fNo patient met the reporting criteria.

3.3 | Efficacy

3.3.1 | Patients who received 21 prior anaplastic
lymphoma kinase tyrosine kinase inhibitor (pooled
EXP2-5)

Of 31 Japanese patients in EXP2-5, an OR was observed in 17 pa-
tients (ORR = 54.8%; 95% confidence interval [Cl] 36.0-72.7), a CR

in2(6.5%), a PRin 15 (48.4%), and stable disease (SD) in 10 (32.3%)
(Table 3; Figure 1). These percentages were similar to those among
all patientsin EXP2-5; OR 50.0%, CR 2.0%, PR 48.0% and SD 26.8%,
respectively (Table 3). At the time of analysis, the median DOR had
not been reached among Japanese patients. Of 15 Japanese pa-
tients in EXP2-5 with measurable baseline CNS lesions per ICR, an
intracranial OR was observed in 7 patients (ORR = 46.7%; 95% Cl
21.3-73.4), a CRin 6 (40.0%), a PR in 1 (6.7%) and SD in 7 (46.7%)
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mm EXP3B

Best percent change in tumor from baseline (%)

Progression-Free Survival Among Japanese Patients (%)

B EXP2-3A

—30+

~50-
—60-
—70-
—~80-
—90+
—100+
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B EXP4-5
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FIGURE 1 Waterfall plot of best
percentage change in tumor size based on
independent central review (EXP2 to 5,

n = 28, Japanese ITT analysis set). EXP,
expansion cohort; ITT, intention-to-treat

FIGURE 2 Kaplan-Meier progression-
free survival by independent central
review among Japanese patients (ITT
analysis set). Cl, confidence interval; EXP,
expansion cohort; ITT, intention-to-treat;
NE, not estimable; NR, not reached; PFS,
progression-free survival
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TABLE 4 Lorlatinib efficacy data among Japanese patients receiving alectinib as their only prior ALK TKI (cohort EXP3B)

Best response for

Agent for advanced/metastatic disease lorlatinib
Patient Regimen Agent BOR Overall Intracranial Progression-Free Survival (months), > (ongoing)
1 1 Alectinib PR PR No metastases 22.3|8
2 Carboplatin PR
2 Bevacizumab PR
2 Pemetrexed PR
21 Cltn N PR Nometsstoes [ Y.
1 Pemetrexed NA?
2 Alectinib PR
3 Cisplatin Unknown
8 Pemetrexed Unknown
3 1 Bevacizumab SD CR No metastases 12.5
1 Paclitaxel SD
1 Irinotecan SD
2 Alectinib PR
4 1 Cisplatin PR SD No metastases 32
1 TS-1 PR
2 Alectinib PR
5 1 Alectinib SD SD No metastases
2 Cisplatin PR
2 Pemetrexed PR
6 1 Carboplatin NA? SD No metastases m
1 Paclitaxel NA?
1 Fluorouracil NA?
2 Bevacizumab ~ Unknown
2 Carboplatin Unknown
2 Pemetrexed Unknown
3 Alectinib PR
7 1 Alectinib PR PD

No metastases I

Abbreviations: BOR, best overall response; CR, confirmed response; NA, not available; PD, progressive disease; PR, partial response, SD, stable

disease/no response.
2Adjuvant therapy only.

(Table 3). At the time of analysis, the median intracranial DOR
had not been reached. Responses to lorlatinib were rapid in onset
among both Japanese and all patients, with a median time to tumor

response of 1.4 months in both populations.

3.3.2 | Patients who received alectinib as the last
prior anaplastic lymphoma kinase tyrosine kinase
inhibitor (pooled EXP2-5)

Of 20 Japanese patients in EXP2-5 who received alectinib as the last
prior ALK TKI, an OR was observed in 9 patients (ORR = 45.0%; 95%

Cl 23.1-68.5). Among all patients, the corresponding value for OR
was 25/62 (ORR = 40.3%; 95% Cl 28.1-53.6).

3.3.3 | Patients who received prior crizotinib only
(EXP2-3A)

Of 7 Japanese patients in EXP2-3A, an OR was observed in 6 pa-
tients (ORR = 85.7%; 95% Cl 42.1-99.6),a CR in 0, a PR in 6 (85.7%)
and SDin 1 (14.3%) (Table 3). At the time of analysis, the median DOR
had not been reached (Table 3). Of 3 Japanese patients in EXP2-3A
with measurable baseline CNS lesions based on ICR, an intracranial
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TABLE 5 Changein EORTC (QLQ-C30 and QLQ-LC13) scales
among Japanese patients in the PRO-evaluable analysis set

Pooled EXP2-5: 21 prior ALK TKI + CT

(N =30)
Improved Stable Worsening
Global QoL (QLQ-C30)
Global QoL 10(33.3) 12 (40.0) 8(26.7)
Functional scales (QLQ-C30)
Physical 9(30.0) 18 (60.0) 3(10.0)
Role 5(16.7) 16 (53.3) 9(30.0)
Emotional 9(30.0) 20 (66.7) 1(3.3)
Cognitive 7(23.3) 18 (60.0) 5(16.7)
Social 13 (43.3) 16 (53.3) 1(3.3)
Symptom scales/items (QLQ-C30)
Fatigue 13(43.3) 15(50.0) 2(6.7)
Nausea and 6(20.0) 23(76.7) 1(3.3)
vomiting
Pain 9(30.0) 15(50.0) 6(20.0)
Dyspnea 8(26.7) 18 (60.0) 4(13.3)
Insomnia 13 (43.3) 12 (40.0) 5(16.7)
Appetite loss 13(43.3) 16 (53.3) 1(3-3)
Constipation 5(16.7) 21 (70.0) 4(13.3)
Diarrhea 3(10.0) 19 (63.3) 8(26.7)
Financial 8(26.7) 21 (70.0) 1(3.3)
difficulties
Symptom scales/items (QLQ-LC13)
Dyspnea 4(13.3) 22 (73.3) 4(13.3)
Cough 10(33.3) 18 (60.0) 2(6.7)
Hemoptysis 8(26.7) 22 (73.3) 0
Sore mouth 1(3.3) 20(66.7) 9(30.0)
Dysphagia 3(10.0) 26 (86.7) 1(3.3)
Peripheral 4(13.3) 13 (43.3) 13 (43.3)
neuropathy
Alopecia 1(3.3) 23 (76.7) 6(20.0)
Pain in chest 5(16.7) 20 (66.7) 5(16.7)
Pain in arm or 10(33.3) 15 (50.0) 5(16.7)
shoulder
Pain in other 10 (33.3) 11 (36.7) 9(30.0)

parts

Note: Data are n (%). For functioning and global QoL, “improved” was
defined as a 210-point increase from baseline and “worsening” was
defined as a 210-point decrease from baseline. “Stable” was defined

as a patient who neither improved nor worsened. For symptoms,
“improved” was defined as a 210-point decrease from baseline and
“worsening” was defined as a 210-point increase from baseline. “Stable”
was defined as a patient who neither improved nor worsened.
Abbreviations: ALK, anaplastic lymphoma kinase; CT, chemotherapy;
EORTC, European Organisation for the Research and Treatment of
Cancer; EXP, expansion cohort; PRO, patient-reported outcomes; QLQ-
C30, Quality of Life Questionnaire Core 30; QLQ-LC13, Quality of Life
Questionnaire Lung Cancer Module; QoL, quality of life; TKI, tyrosine
kinase inhibitor.

OR was observed in 2 patients (ORR = 66.7%; 95% Cl 9.4-99.2) and
SDin 1(33.3%) (Table 3). At the time of analysis, the median intracra-
nial DOR had not been reached. Median PFS was not reached among
Japanese patients and was 11.1 months (95% CI 8.2-not estimable
[NE]) among all patients (Figure 2).

3.3.4 | Patients who received prior alectinib only
(EXP3B)

Of 7 Japanese patients in EXP3B, all of whom received alectinib as their
sole prior ALK TKI, an OR was observed in 3 patients (ORR = 42.9%;
95% C19.9-81.6),aCRin 1(14.3%),a PRin 2(28.6%),and SD in 3 (42.9%)
(Table 3). At the time of analysis, the median DOR had not been reached
(Table 3). No Japanese patients in EXP3B had measurable baseline CNS
lesions, based on ICR. Median PFS was not reached among Japanese
patients and was 5.5 months (95% Cl 2.9-8.2) among all patients
(Figure 2). Efficacy data for individual patients are shown in Table 4.

3.3.5 | Patients who received two or three prior
anaplastic lymphoma kinase tyrosine kinase inhibitors
(EXP4-5)

Of 17 Japanese patients in EXP4-5, an OR was observed in 8
(ORR = 47.1%; 95% Cl 23.0-72.2),a CRin 1 (5.9%), a PR in 7 (41.2%)
and SDin 6 (35.3%) (Table 2). At the time of analysis, the median DOR
was 9.9 months (95% Cl 4.2-NE) (Table 3). Of 12 Japanese patients
with measurable baseline CNS lesions as per ICR (8 had received
prior crizotinib and alectinib, 3 had received prior crizotinib and ce-
ritinib, and 1 had received prior crizotinib, alectinib and ceritinib), an
intracranial OR was observed in 5 patients (ORR = 41.7%; 95% Cl
15.2-72.3), a CR in 4 (33.3%), a PR in 1 (8.3%) and SD in 6 (50.0%)
(Table 3). At the time of analysis, the median intracranial DOR was
15.0 months (95% Cl 6.9-NE) (Table 3). Median PFS was 8.4 months
(95% Cl 3.9-11.3) among Japanese patients and was 6.9 months (95%
Cl 5.4-9.5) among all patients (Figure 2).

3.4 | Patient-reported outcomes

The global quality of life score improved or remained stable in 73.3%
of Japanese patients. Functional, general symptom and lung cancer-
specific symptom scores improved or remained stable in 70.0-96.7%,
73.3-96.7% and 56.7-100%, respectively (Table 5).

3.5 | Pharmacokinetics

The median concentration-time profiles following administration of
single-dose or multiple-dose lorlatinib 100 mg QD were similar be-

tween Japanese and non-Japanese patients (Figure 3).
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FIGURE 3 Median plasma lorlatinib concentration-time plot against nominal time post-dose stratified by Japanese vs non-Japanese
patients. A, Single-dose lorlatinib 100 mg day 7 lead-in. B, Multiple-dose lorlatinib 100 mg QD cycle 1, day 15. QD, once per day

4 | DISCUSSION

The safety and efficacy of lorlatinib in the Japanese subpopulation
was comparable to that in the overall population. Lorlatinib demon-
strated clinically meaningful responses in ALK-rearranged Japanese
patients who had received 21 prior ALK TKI, including among pa-
tients who had received crizotinib alone or whose last prior ALK TKI
was alectinib. Given that CNS progression remains a clinically signifi-

cant problem in ALK-rearranged NSCLC,!%23:38:37

it is encouraging
that lorlatinib exhibited robust and clinically meaningful intracranial

activity, including a number of complete intracranial responses, in

ALK-rearranged Japanese patients irrespective of prior lines of
therapy.

Crizotinib was widely used as first-line treatment in the United
States until 2018, when National Comprehensive Cancer Network
guidelines listed alectinib as the preferred, and crizotinib as an alter-
nate, first-line ALK TKI for patients with ALK-rearranged NSCLC.4°
In Japan, however, alectinib has been used as the first-line ALK TKI
for patients with ALK-rearranged NSCLC for a longer period, due to
Japan being the first country to approve alectinib in May 2014.2°
In addition, the J-ALEX trial has demonstrated improved PFS with

alectinib versus crizotinib among ALK TKI-naive Japanese patients in
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this setting,27 and it is recommended by the Japanese Lung Cancer
Society Guideline for NSCLC, stage IV.28

The findings in the current study of clinically meaningful re-
sponses among Japanese patients receiving first-line or second-line
alectinib are, therefore, of relevance for clinical practice in this geo-
graphical region, as well as globally with the increasing use of alec-
tinib as a first-line therapy outside of Japan. Lorlatinib demonstrated
clinically meaningful responses in ALK-rearranged Japanese patients
who received alectinib as their last ALK TKI or as their sole prior
ALK TKI (Table 3). Three of these seven patients who received alec-
tinib as their sole prior ALK TKI showed responses over 6 months.
In addition, lorlatinib showed clinically meaningful IC responses
among 12 patients previously treated with crizotinib and at least
one other second generation ALK TKI (alectinib, ceritinib, or both).
Whether these responses represent improved clinical outcomes ver-
sus platinum-containing chemotherapy requires further prospective
investigation.

The safety and tolerability of lorlatinib in the Japanese subpop-
ulation was comparable to that in the overall population. The fre-
quency of permanent discontinuation due TRAE was low in both the
Japanese (2.6%) and overall (3.3%) populations. The most common
TRAE were hypercholesterolemia and hypertriglyceridemia, which
occurred at a similar frequency in the Japanese and overall popula-
tions. These events emerged after approximately 2 weeks of lorlati-
nib therapy were reported as grade 1 or 2 in the majority of patients
and were manageable with lipid-lowering agents and/or dosage re-
ductions. Cognitive effects were generally mild (all reported as grade
1 or 2) and were manageable with dose reduction or dose interrup-
tion. The single-dose and multiple-dose pharmacokinetic profile of
lorlatinib was comparable between Japanese and non-Japanese
patients.

The limitation of this subanalysis was the small number of pa-
tients, especially in the EXP2-3A and EXP3B cohorts.

In conclusion, lorlatinib showed clinically meaningful responses
and IC responses among Japanese patients with ALK-rearranged
NSCLC who received 21 prior ALK TKI, including meaningful re-
sponses among those receiving prior alectinib only. Lorlatinib was
generally well tolerated, with a similar AE profile among Japanese

patients to that among the overall population.
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