Henry Ford Health

Henry Ford Health Scholarly Commons
Hematology Oncology Articles

Hematology-Oncology

1-10-2022

Continuation of Lorlatinib in ALK-Positive NSCLC Beyond
Progressive Disease
Sai-Hong I. Ou
Benjamin J. Solomon
Alice T. Shaw
Shirish M. Gadgeel
Henry Ford Health, sgadgee1@hfhs.org

Benjamin Besse

See next page for additional authors

Follow this and additional works at: https://scholarlycommons.henryford.com/
hematologyoncology_articles

Recommended Citation
Ou SI, Solomon BJ, Shaw AT, Gadgeel SM, Besse B, Soo RA, Abbattista A, Toffalorio F, Wiltshire R, and
Bearz A. Continuation of Lorlatinib in ALK-positive NSCLC Beyond Progressive Disease. J Thorac Oncol
2022.

This Article is brought to you for free and open access by the Hematology-Oncology at Henry Ford Health Scholarly
Commons. It has been accepted for inclusion in Hematology Oncology Articles by an authorized administrator of
Henry Ford Health Scholarly Commons.

Authors
Sai-Hong I. Ou, Benjamin J. Solomon, Alice T. Shaw, Shirish M. Gadgeel, Benjamin Besse, Ross A. Soo,
Antonello Abbattista, Francesca Toffalorio, Robin Wiltshire, and Alessandra Bearz

This article is available at Henry Ford Health Scholarly Commons: https://scholarlycommons.henryford.com/
hematologyoncology_articles/224

ORIGINAL ARTICLE

Continuation of Lorlatinib in ALK-Positive NSCLC
Beyond Progressive Disease
Sai-Hong I. Ou, MD, PhD,a,* Benjamin J. Solomon, MD, PhD,b Alice T. Shaw, MD, PhD,c
Shirish M. Gadgeel, MD,d Benjamin Besse, MD, PhD,e,f Ross A. Soo, MBBS, PhD,g
Antonello Abbattista, BSc,h Francesca Toffalorio, MD, PhD,h
Robin Wiltshire, MBChB,i Alessandra Bearz, MDj
a

Division of Hematology-Oncology, Chao Family Comprehensive Cancer Center, University of California Irvine School of
Medicine, Orange, California
b
Department of Medical Oncology, Peter MacCallum Cancer Centre, Melbourne, Australia
c
Novartis Institutes for BioMedical Research, Cambridge, Massachusetts; Thoracic Oncology, Massachusetts General
Hospital Cancer Center, Boston, Massachusetts
d
Hematology/Oncology Division, Department of Medicine, Henry Ford Cancer Institute/Henry Ford Hospital, Detroit,
Michigan
e
Department of Cancer Medicine, Gustave Roussy Cancer Campus, Villejuif, France
f
Paris-Saclay University, Orsay, France
g
Department of Hematology/Oncology, National University Hospital, Singapore
h
Oncology, Pﬁzer Italia SRL, Milan, Italy
i
Global Medical Affairs, Pﬁzer, Walton Oaks, United Kingdom
j
Medical Oncology, National Institute for Cancer Research CRO-IRCCS, Aviano, Italy
Received 4 August 2021; revised 11 November 2021; accepted 22 December 2021
Available online - XXX

ABSTRACT
Introduction: Lorlatinib, a potent, selective thirdgeneration ALK tyrosine kinase inhibitor (TKI), exhibited
overall and intracranial antitumor activity in patients with
ALK-positive NSCLC.
Methods: Retrospective analyses in the ongoing phase 2
trial (NCT01970865) investigated the clinical beneﬁt of
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continuing lorlatinib beyond progressive disease (LBPD).
Patients with previous crizotinib treatment as the only ALK
TKI were group A (n ¼ 28); those with at least one previous
second-generation ALK TKIs were group B (n ¼ 74). LBPD
was deﬁned as greater than 3 weeks of lorlatinib treatment
after investigator-assessed progressive disease. Only patients with the best overall response of complete or partial
response or stable disease were included.
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Results: There were no major differences in baseline
characteristics between groups. The median duration of
treatment for patients who continued LBPD was 32.4
months (group A) and 16.4 months (group B) versus 12.5
months (group A) and 7.7 months (group B) for patients
who did not continue LBPD. The median overall survival in
group A was not reached (NR) in patients who continued
LBPD versus 24.4 months (95% conﬁdence interval [CI]:
12.1–NR); group B’s median was 26.5 months (95% CI:
18.7–35.5) in patients who continued LBPD versus 14.7
months (95% CI: 9.3–38.5) in patients who did not continue
LBPD. The median overall survival postprogression for
groups A and B was NR (95% CI: 21.4–NR) and 14.6 months
(95% CI: 11.2–19.2) in patients who continued LBPD and
8.0 months (95% CI: 1.5–NR) versus 5.3 months (95% CI:
2.8–14.3) in patients who did not continue LBPD.
Conclusions: Continuing LBPD is a viable treatment strategy for select patients with ALK-positive NSCLC who progressed on lorlatinib.
 2022 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. This is an open access
article under the CC BY license (http://creativecommons.
org/licenses/by/4.0/).
Keywords: ALKþ NSCLC; Lorlatinib; Lorlatinib beyond progressive disease; Postprogression treatment; RECIST 1.1;
Treatment beyond progression

Introduction
Lorlatinib is a third-generation ALK tyrosine kinase
inhibitor (TKI) with the widest inhibition spectrum of
acquired-resistance mutations to crizotinib, including
the solvent-front mutation ALK G1202R.1,2 On the basis
of the results of a global phase 2, multicohort, single-arm
study (NCT01970865),3 lorlatinib was approved in
Japan for the treatment of patients with ALK-positive
metastatic NSCLC whose disease has progressed after
one ALK TKI. In the United States, lorlatinib has been
approved as ﬁrst-line treatment of patients with ALKpositive metastatic NSCLC, and in the European Union,
lorlatinib is approved for use after alectinib or ceritinib
as the ﬁrst ALK TKI or crizotinib and at least one other
ALK TKI.
Almost all clinical trials in medical oncology treatment deﬁne progressive disease (PD) according to the
Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1. Not considering new lesions and nontarget
lesions, PD in target lesions is deﬁned as >20% increase
from the lowest aggregate denominator achieved with
minimum 5 mm increase over the nadir measurement. In
the era of targeted therapy for thoracic malignancies, in
which measurable responses can be deep and durable,
any subsequent progression that reaches greater than
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20% (calculated from the lowest aggregate baseline
measurement achieved, which satisﬁed PD deﬁnition by
RECIST) could potentially still be far smaller than the
original aggregate tumor measurable at the beginning of
treatment. Thus, RECIST has limitations in the assessment of ongoing clinical beneﬁts in the setting of highly
effective therapy.4 Hence, the continuation of lorlatinib
after RECIST-deﬁned PD was allowed in the lorlatinib
phase 2 study for patients still deriving clinical beneﬁt
from lorlatinib treatment on the basis of the investigator’s
judgment. Here, we evaluated the clinicopathologic characteristics, previous response to lorlatinib, survival, and
patient-reported outcomes in patients who experienced
initial RECIST progression on lorlatinib and continued
lorlatinib beyond PD (LBPD) versus those who did not in
the phase 2 part of the pivotal study, to assess how patients may potentially beneﬁt from continuing LBPD in the
treatment of ALK-positive NSCLC.

Materials and Methods
The study design of this pivotal single-arm, multicohort, phase 2 lorlatinib trial has been previously
described.3 For these analyses, we analyzed patients
with ALK-positive NSCLC enrolled into cohorts 2 to 5.
Brieﬂy, expansion cohort 2 (EXP2) enrolled patients with
disease progression after crizotinib only, EXP3A enrolled
patients who had received crizotinib and chemotherapy,
and EXP3B enrolled patients who had received a secondgeneration ALK TKI (such as ceritinib, alectinib, brigatinib, or entrectinib) with or without chemotherapy.
EXP4 enrolled patients with two previous lines of ALK
TKIs with or without previous chemotherapy, whereas
EXP5 enrolled patients with three previous lines of ALK
TKI treatment with or without previous chemotherapy.
For the treatment beyond progression analyses, patients
were categorized into two groups: those who previously
received crizotinib only (group A: EXP2 and EXP3A) and
those who previously received at least one secondgeneration ALK TKI (group B: EXP3B, EXP4, and EXP5)
(Supplementary Fig. 1).
Radiologic assessment of disease, including brain metastases regardless of presence or absence of baseline
brain metastases at study entry, was conducted every 6
weeks, and response conﬁrmation was required. In these
analyses, PD was on the basis of overall investigator
assessment of tumor data and according to RECIST. For
patients who continued LBPD, the same schedule of activities as that used before PD was followed for the
collection of data. A period of 3 weeks of treatment after
the ﬁrst documentation of PD was chosen as the cutoff for
deﬁning continuing or not continuing LBPD (>3 versus 3
weeks, respectively) because it was within one treatment
cycle for most patients—the time frame within which
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investigators generally decided whether or not to continue
LBPD.
Only patients who achieved a best overall response
(BOR) to lorlatinib of complete response, partial response,
or stable disease lasting at least 6 weeks and then progressed on lorlatinib per RECIST were eligible for the
analyses. Patients whose BOR to lorlatinib treatment was
PD or indeterminate were excluded from the analyses
because the inclusion of these patients could confound the
assessment of post-PD survival in patients who did or did
not continue LBPD. These patients are highly unlikely to
beneﬁt from the continuation of LBPD and are more likely
to fall into the group that did not continue LBPD, thereby
making the analyses biased.
Patient clinical characteristics at baseline and at
progression, efﬁcacy outcomes during lorlatinib treatment, modality of progression, duration of treatment
(DoT) from the ﬁrst dose and from the time of PD, and
overall survival (OS) from the ﬁrst dose and from the
time of PD were assessed in patients who continued
LBPD and who did not continue LBPD. Time to deterioration in the European Organization for Research
and Treatment of Cancer Quality of Life (QoL)
Questionnaire-C30 score (deﬁned as the time from the
date of progression to deterioration—that is, the ﬁrst
occurrence of a decrease of greater than or equal to 10
points in the QoL scale) was assessed for both groups
in patients who continued LBPD. The Kaplan-Meier
method was used to estimate the time to tumor progression, OS, and OS postprogression end points. Twosided 95% conﬁdence intervals (CIs) were determined
using the Brookmeyer-Crowley method. The data cutoff
date for these analyses was May 14, 2019.
The study was conducted in compliance with Good
Clinical Practice, guidelines of the International Conference on Harmonization, and the Declaration of Helsinki.
All participants provided written, informed consent
before study participation.

Results
At the time of data cutoff, 124 patients with ALKpositive NSCLC progressed on previous treatment with
ALK TKIs in the phase 2 lorlatinib trial. Of those, a total
of 102 patients achieved a BOR of complete response,
partial response, or stable disease to lorlatinib and were
included in the analyses: 28 from group A and 74 from
group B. Among the 28 patients in group A, 21
continued LBPD and seven did not continue LBPD.
Among the 74 patients in group B, 56 patients
continued LBPD and 18 patients did not continue
(Supplementary Fig. 1). The median follow-up time for
all patients who continued LBPD in group A and group
B was 35.2 and 34.2 months, respectively. The number
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of patients still on treatment was 13 in group A and
nine in group B. The low number of patients who did
not continue LBPD (n ¼ 7) in group A does not allow
deﬁnitive conclusions to be drawn in that group;
nevertheless, results are provided for completeness.

Patient Characteristics
Overall, the baseline characteristics of the patients
who continued LBPD and who did not continue LBPD
were similar. There were lower proportions of patients
of Asian race among patients who continued LBPD than
patients who did not continue LBPD (19% versus 85.7%
in group A; 26.8% versus 77.8% in group B) (Table 1).
As detailed in Table 1, more patients who continued
LBPD had brain metastases at the time of lorlatinib study
entry (group A: 76.2% versus 42.9%; group B: 67.9%
versus 44.4%) and at the time of progression (group A:
76.2% versus 42.9%; group B: 73.2% versus 50.0%)
than patients who did not continue LBPD.

Response to Initial Lorlatinib Treatment
In group A, there was no difference in the initial
response to lorlatinib among the patients who continued
LBPD (overall response rate [ORR]: 71.4%) and the patients who did not continue LBPD (ORR: 71.4%) (Fig. 1
and Supplementary Table 1). Among group B patients,
the initial response to lorlatinib was higher among patients who continued LBPD than patients who did not
continue LBPD (46.4% versus 22.2%) (Fig. 1 and
Supplementary Table 1).
The intracranial ORR was greater in patients who did
not continue LBPD than patients who continued LBPD
(66.7% versus 37.5%) in group A (Supplementary
Fig. 2A and Supplementary Table 1). Conversely, in
group B, the intracranial ORR was higher in patients who
continued LBPD than in patients who did not continue
LBPD (39.5% versus 25.0%) (Supplementary Fig. 2A and
Supplementary Table 1). In group A, the extracranial
ORR was the same in patients who continued LBPD and
patients who did not continue LBPD (ORR: 71.4% for
both) (Supplementary Fig. 2B and Supplementary Table
1). In group B, the extracranial ORR was higher among
patients who continued LBPD versus patients who did
not continue LBPD (ORR: 46.4% versus 22.2%) (Supplementary Fig. 2B and Supplementary Table 1). The
median times to treatment progression were similar
among patients who continued LBPD and who did not
continue LBPD in both groups A and B (Supplementary
Table 1).

Mode of Progression on Initial Lorlatinib
Patients who continued LBPD had less extracranial
progression than patients who did not continue LBPD
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Table 1. Baseline Characteristics and Clinical Characteristics at Progression on Lorlatinib, Including Mode of Progression at
Initial Progression on Lorlatinib, and Postprogression Treatment
Group A

Group B

Clinical Characteristics

LBPD (n ¼ 21)

Non-LBPD (n ¼ 7)

LBPD (n ¼ 56)

Non-LBPD (n ¼ 18)

Median age, y (range)
Sex, female, n (%)
Race, n (%)
White
Black
Asian
Other
Unspeciﬁed
ECOG PS at baseline, n (%)
0
1
2
Brain lesions at baseline (before
lorlatinib), n (%)
Median time from diagnosis to
start of initial lorlatinib, y
(range)
ECOG PS at progression, n (%)
0
1
2–4
Presence of brain metastases at
progression, n (%)
Intracranial PD, n (%)
Extracranial PD, n (%)
Target lesion, n (%)
Nontarget lesion, n (%)
New lesion, n (%)
Subsequent treatments, n (%)
ALK TKI
Non-ALK TKI
Radiation
No subsequent treatment

50 (30–68)
13 (61.9)

66 (37–85)
6 (85.7)

53.5 (29–77)
29 (51.8)

49.5 (31–73)
8 (44.4)

11 (52.4)
0
4 (19.0)
2 (9.5)
4 (19.0)

1 (14.3)
0
6 (85.7)
0
0

32 (57.1)
0
15 (26.8)
3 (5.4)
6 (10.7)

3 (16.7)
1 (5.6)
14 (77.8)
0
0

8 (38.1)
13 (61.9)
0
16 (76.2)

4 (57.1)
3 (42.9)
0
3 (42.9)

23 (41.1)
32 (57.1)
1 (1.8)
38 (67.9)

6 (33.3)
10 (55.6)
2 (11.1)
8 (44.4)

2.0 (0.4–5.1)

1.6 (0.6–5.3)

3.5 (0.4–11.9)

3.1 (0.8–11.0)

10 (47.6)
10 (47.6)
1 (4.8)
16 (76.2)

2
4
1
3

(28.6)
(57.1)
(14.3)
(42.9)

17 (30.4)
33 (58.9)
6 (10.7)
41 (73.2)

7 (38.9)
10 (55.6)
1 (5.6)
9 (50.0)

6 (28.6)
15 (71.4)
16 (76.2)
4 (19.0)
6 (28.6)

0
7
3
3
4

(100.0)
(42.9)
(42.9)
(57.1)

21
38
23
13
24

(37.5)
(67.9)
(41.1)
(23.2)
(42.9)

3 (16.7)
17 (94.4)
11 (61.1)
7 (38.9)
8 (44.4)

3
3
2
3

5 (71.4)
0
1 (14.3)
1 (14.3)

25 (44.6)
5 (8.9)
5 (8.9)
17 (30.4)

10 (55.6)
3 (16.7)
4 (22.2)
5 (27.8)

(14.3)
(14.3)
(9.5)
(14.3)

ECOG PS, Eastern Cooperative Oncology Group performance status; LBPD, lorlatinib beyond progressive disease; PD, progressive disease; TKI, tyrosine kinase
inhibitor.

(group A: 71.4% versus 100.0%; group B: 67.9% versus
94.4%; Table 1). In addition, among group A patients,
more patients who continued LBPD had target lesion
progression than patients who did not continue LBPD
(76.2% versus 42.9%) and fewer new lesions (28.6%
versus 57.1%). Among the group B patients, both patients who continued LBPD and who did not continue
LBPD had widespread progression, many with target
lesion progression (41.1% versus 61.1%) and new lesions (42.9% versus 44.4%).

Postprogression Treatments
Approximately one-quarter of patients who did not
continue LBPD did not receive any subsequent treatment. Of those who did receive additional therapy, many

received treatment with a different ALK TKI (71.4% in
group A, 55.6% in group B). Radiotherapy was received
by 9.5% of patients who continued LBPD in group A and
8.9% of patients who continued LBPD in group B.

Overall and Postprogression Treatment Duration
and OS
Median total DoT (pre- and post-RECIST progression)
in group A patients who continued LBPD was 32.4
months (range: 4.6–41.9) compared with 12.5 months
for patients who did not continue LBPD (range: 0.4–
38.8) (Table 2). The median DoT post-PD in patients who
continued LBPD in group A was 11.8 months (range:
0.8–36.8).
In group B, the median total DoT for patients who
continued LBPD was 16.4 months (range: 3.7–43.2)
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Figure 1. Response to initial lorlatinib treatment on the basis of investigator assessment by the individual patient. The best
percentage change from baseline was calculated from the start of study treatment up to the ﬁrst visit with disease progression. Unconﬁrmed CR/PR were downgraded to SD; SD at day less than 42 was rated as indeterminate. Patients with at
least one on-study target lesion assessment were included. If any procedure was different and not interchangeable from the
procedure at screening, the percentage change from baseline could not be calculated and is not displayed. CR, complete
response; LBPD, lorlatinib beyond progressive disease; PR, partial response; SD, stable disease.

compared with 7.7 months for patients who did not
continue LBPD (range: 2.8–38.2). The median DoT post-PD
was 5.7 months (range: 0.8–32.7) in patients who
continued LBPD (Table 2). An overview of DoT and DoT
beyond progression by patient is presented in Figure 2.

In group A, the median OS was not reached (NR) for
patients who continued LBPD and was 24.4 months
(95% CI: 12.1–NR) for patients who did not continue
LBPD. In group B, the median OS was 26.5 months (95%
CI: 18.7–35.5) and 14.7 months (95% CI: 9.3–38.5) in
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Table 2. Duration of Treatment, OS, and Overall and Postprogression DoT
Group A

Group B

Treatment Outcomes

LBPD (n ¼ 21)

Non-LBPD (n ¼ 7)

LBPD (n ¼ 56)

Non-LBPD (n ¼ 18)

Median
Median
Median
Median

32.4 (4.6–41.9)
11.8 (0.8–36.8)
NR (NR–NR)
NR (21.4–NR)

12.5 (0.4–38.8)
0.1 (0–0.3)
24.4 (12.1–NR)
8.0 (1.5–NR)

16.4 (3.7–43.2)
5.7 (0.8–32.7)
26.5 (18.7–35.5)
14.6 (11.2–19.2)

7.7 (2.8–38.2)
0.3 (0–0.6)
14.7 (9.3–38.5)
5.3 (2.8–14.3)

DoT, mo (range)
DoT post-PD, mo (range)
OS, mo (95% CI)
OS post-PD, mo (95% CI)

CI, conﬁdence interval; DoT, duration of treatment; LBPD, lorlatinib beyond progressive disease; NR, not reached; OS, overall survival; PD, progressive disease.

patients who continued LBPD and who did not continue
LBPD, respectively (Fig. 3 and Table 2). The median OS
post-PD in group A was NR (95% CI: 21.4 mo–NR) in
patients who continued LBPD and 8.0 months (95% CI:
1.5–NR) in patients who did not continue LBPD; in group
B, it was 14.6 months (95% CI: 11.2–19.2) and 5.3
months (95% CI: 2.8–14.3) in patients who continued
LBPD and who did not continue LBPD, respectively
(Supplementary Fig. 3).

Patient-Reported Outcomes
In the lorlatinib phase 2 study, the patients were
requested to complete the European Organization for
Research and Treatment of Cancer QoL QuestionnaireC30 module questionnaires until the last day of treatment regardless of whether there had been disease
progression. The mean change from baseline in global
QoL score for those patents who continued LBPD
(pooled group A and group B) is presented by cycle in
Figure 4. The improvement from baseline was maintained over time even after PD.

Discussion
In these retrospective analyses of a single-arm, multicohort, pivotal phase 2 study of lorlatinib in patients
with previously treated ALK-positive NSCLC, most patients who experienced investigator-assessed progression continued lorlatinib treatment post-RECIST
progression. We observed that patients who were able to
continue LBPD had a longer median OS than patients
who did not continue LBPD. This difference in median OS
was about 1 year among patients who previously
received at least one second-generation ALK TKI (group
B) and was not calculable in those who previously
received only crizotinib (group A) because few of the 21
patients died during the study period. In addition, the
estimated postprogression OS Kaplan-Meier curves were
consistently higher in patients who continued LBPD than
in patients who did not continue LBPD (Supplementary
Fig. 3). In addition to prolonging survival outcomes,
the QoL assessments for patients who continued LBPD
were also preserved; thus, patients were not sacriﬁcing
QoL for prolonged survival outcomes.

Previously, we analyzed the characteristics of patients who continued crizotinib beyond PD (CBPD)
before the next-generation ALK TKIs were widely available even in clinical trials.5 We found that a higher
percentage of patients who continued CBPD had better
Eastern Cooperative Oncology Group performance status
at the time of disease progression, numerically higher
ORRs, greater depth of response, and longer median time
to tumor progression than patients who did not continue
CBPD. In addition, patients who continued CBPD achieved signiﬁcantly longer OS from the ﬁrst dose of crizotinib (HR ¼ 0.28, 95% CI: 0.18–0.44, p < 0.0001) and
postprogression median OS (HR ¼ 0.27, 95% CI: 0.17–
0.45, p < 0.0001) than patients who did not continue
CBPD, similar to the observations in this study.
In this study, more patients who continued LBPD had
brain metastases before lorlatinib treatment and at the
time of progression. From the same phase 1-2 lorlatinib
study, lorlatinib has been found to continue to suppress
brain metastases in patients who progressed on crizotinib, with a cumulative incidence rate of 22% at 1 year
for those who had brain metastases at baseline and 9%
for those without brain metastases at baseline.6 For
patients who progressed after at least one secondgeneration ALK TKI, the cumulative incidence rate was
23% for patients with brain metastases at baseline
versus 12% for patients without brain metastases at
baseline.6
The median DoTs post-initial progression on lorlatinib were longer for group A than group B. This is
consistent with the overall results of the phase 2
study.7 In addition, a retrospective real-world study
revealed that the median progression-free survival
(PFS) of lorlatinib decreased after a second-generation
ALK TKI and decreased with more lines of ALK TKI
therapies.8 Sequential use of next-generation ALK TKIs
often led to the rapid emergence of on-target doubleacquired ALK resistance mutations leading to inactivation of all current ALK TKIs including lorlatinib.9–11
Translational analysis of the same lorlatinib phase 2
trial revealed that in those patients who previously
received crizotinib as the only ALK TKI, lorlatinib
achieved similar clinical efﬁcacy with either on-target
(acquired ALK resistance mutations) or off-target (no
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Figure 2. Time to progression and duration of treatment beyond progression. Patients were ordered by the duration of LBPD.
The duration of treatment beyond progression was estimated using the following equation: total number of months ¼ (last
dose date – ﬁrst progression date on the basis of investigator assessment þ 1)/30.44. aLorlatinib treatment was discontinued
the day after the cutoff date (May 14, 2019). LBPD, lorlatinib beyond progressive disease; PR, partial response.
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Figure 3. Kaplan-Meier plots of OS by lorlatinib treatment beyond progression status in group A (patients previously treated
with crizotinib with or without chemotherapy) and group B (patients treated with one or more second-generation ALK TKI
inhibitor with or without chemotherapy). LBPD, lorlatinib beyond progressive disease; OS, overall survival; TKI, tyrosine
kinase inhibitor.
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Figure 4. Change from baseline for EORTC QLQ-C30 Global QoL (pooled group A and group B)—PRO-assessable population—in
patients who continued LBPD. aBaseline was deﬁned as the last PRO assessment before the ﬁrst dose, which could be day 7
or cycle 1, day 1. The number of patients at risk was the number of patients who completed the scale at baseline and the
respective cycle. Mean change (± SE) was truncated to be in (100, 100). The ﬁgure was drawn on a scale of (40, 40) to
reveal trends. Baseline cycles up to 50 and EOT are included. The visit label and visit windows were applied for the analysis of
the PRO end points. In the case of multiple records for a patient within a particular visit window, the assessment that was
closest to the target day was used. In the unlikely event that both (or all) the records were equidistant from the target day,
the patient’s last assessment within that visit window was used. BL, baseline; EORTC QLQ, European Organization for
Research and Treatment of Cancer quality of life questionnaire; EOT, end of treatment; QoL, LBPD, lorlatinib beyond progressive disease; quality of life; PRO, patient-reported outcome.

acquired-resistance ALK mutations), but in those who
had failed one or more second-generation ALK TKIs,
the ORR with lorlatinib was higher in those with ALK
mutations.7 A second single retrospective analysis
study found that MET ampliﬁcation was found in
almost a quarter of biopsies from patients who progressed on subsequent lines of lorlatinib.12 Thus, with
more lines of ALK TKI therapy, lorlatinib monotherapy
is potentially less effective against both on-target and
off-target resistance mechanisms.
Although this study provides new data for the
outcomes of patients who continued lorlatinib treatment post-RECIST progression, it is subject to the
limitations of a retrospective analysis and the results
may be affected by selection bias. For example, patients treated beyond progression could be expected
to represent a subgroup with inherently favorable
prognostic factors. However, in our cohort, the proportion of patients with brain metastases at baseline
and progression was higher in the LBPD group than
in the non-LBPD group. The presence of brain metastases in patients with NSCLC is a well-known
negative prognostic factor associated with poorer
survival compared with patients without brain metastases and those with metastases to other sites in
the body.13,14 Despite the higher proportion of

patients with brain metastases in the LBPD group in
our analysis, the median OS was higher in this group
than in the non-LBPD group. The CROWN phase 3
study comparing lorlatinib to crizotinib for the ﬁrstline treatment of ALK-positive NSCLC revealed
signiﬁcantly improved PFS, with a hazard ratio of
0.28 (95% CI: 0.19–0.41; p < 0.001) overall, 0.20
(95% CI: 0.10–0.43) for patients with baseline brain
metastases, and 0.32 (95% CI: 0.20–0.49) for patients without baseline brain metastases.15 On the
basis of outcomes from the phase 3 CROWN trial,
lorlatinib recently received U.S. Food and Drug
Administration registration for the treatment of adult
patients with metastatic ALK-positive NSCLC as
detected by an approved test by the U.S. Food and
Drug Administration. It will be important to investigate the clinicopathologic characteristics of patients
in the lorlatinib arm of CROWN who continued LBPD
and the subsequent survival outcome such as the
median PFS while on LBPD compared with those
patients who did not continue LBPD, because
although a clinical beneﬁt with LBPD was observed
in these analyses in which lorlatinib was used in a
second-line or beyond setting, the survival beneﬁt
diminished with more previous lines of therapy,
including the sequential use of ALK TKIs.
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