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Background: ROS1 tyrosine kinase inhibitors (TKIs) have showed activity and efficacy in
ROSI-rearranged non-small cell lung cancer (NSCLC). In the clinical practice, besides the
utilization of crizotinib, less is known about the best treatment strategies involving addi-
tional, new-generation TKIs for the sequential treatment of ROS1-positive NSCLC patients.
Case Presentation: A patient suffering from a ROSI-rearranged lung adenocarcinoma,
after receiving cisplatin-pemetrexed chemotherapy, was treated with entrectinib, a new-
generation ALK/ROSI/NTRK inhibitor. After 16 months, central nervous system (CNS)
metastases appeared, without extra-cerebral disease progression. Stereotactic brain radio-
therapy was performed and entrectinib was maintained, due to the global systemic disease
control. Approximately one month after radiotherapy, thoracic and meningeal
progressions were detected, the latter highly symptomatic with neurocognitive disorders,
visual hallucinations and worsening of psycho-motor impairment. A lumbar puncture was
positive for tumor cells and for an EZR-ROS! fusion. The administration of lorlatinib (a
third-generation ALK/ROSI1 inhibitor) prompted an extremely rapid improvement of clinical
conditions, anticipating the positive results observed at radiologic evaluation that confirmed
the disease response still ongoing after nine months since treatment start.

Discussion: With the expanding availability of targeted agents with differential activity on
resistance mechanism and on CNS disease, choosing wisely the best treatment strategies is
pivotal to assure the best clinical outcomes in oncogene-addicted NSCLC patients. Here we
have reported lorlatinib reverted an almost fatal meningeal carcinomatosis developing during
entrectinib in a ROS1-positive NSCLC patient.

Keywords: tyrosine kinase inhibitors, TKI, central nervous system, CNS, brain, lung cancer,

radiotherapy

Introduction

The current availability of several tyrosine kinase inhibitors (TKIs) for each
oncogenic molecular alterations (eg EGFR mutations, ALK and ROS! rearrange-
ments) allows the significant improvement of survival outcomes in non-small cell
lung cancer (NSCLC) patients. ROS1 (whose rearrangement is present in 1-2% of
NSCLC patients) is a receptor tyrosine kinase (RTK) structurally similar to ALK
(4—7% of NSCLC), and since the first-generation TKI crizotinib, several other
Novel-generation ROS1 TKIs include
ceritinib, entrectinib, cabozantinib, brigatinib, talactrectinib (DS-6051b), lorlatinib,

inhibitors are active against both RTKs.'*

repotrectinib.’
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Notably, besides crizotinib, entrectinib has recently
received the approval by EMA, FDA and the Japanese
agency PMDA for the treatment of ROSI-driven lung
cancer patients, while lorlatinib, a third-generation ALK/
ROS1 TKI, is the treatment of choice at crizotinib
progression.*> Besides the sequence crizotinib-lorlatinib,
less is known concerning treatment strategies involving
TKIs other than crizotinib administered as upfront targeted
agents, considering the relative rarity of ROS1 positivity
detection in NSCLC patients.

Here, we report the history of a patient suffering from
ROSI-rearranged NSCLC developing meningeal progres-
sion while undergoing entrectinib. Switching to lorlatinib
engendered an impressive clinic-radiological disease
response still ongoing.

November 2019 December 2019
Brain progression Stereotactic
to entrectinib radiotherapy

Case Presentation

In February 2018, a 62-year-old woman with a previous
light smoking history (five packs/year) was diagnosed with
lung adenocarcinoma with pleural, pericardial, lymph
nodal and bone metastases. After two cycles of first-line
chemotherapy with cisplatin and pemetrexed (best
response stable disease) and the detection of an EZR-
ROS! fusion on liquid biopsy (InVisionFirst-Lung ampli-
con-based assay),® confirmed by FISH on tumor sample,
the patient received entrectinib 600 mg daily since
July 2018. No relevant side effects were recorded and
partial response was achieved after two months. In
November 2019, multiple brain lesions were detected
(Figure 1A), without extra-cerebral progression. Patient
complained the recent onset of right harm and gait

Lorlatinib
initiation

January 2020
Partial response
of irradiated metastases

March 2020

Additional response

o

Figure | MRI evolution of brain metastases after fractionated stereotactic brain radiotherapy (A—C) and lorlatinib treatment (D). Three out of the five lesion treated with
stereotactic radiotherapy are depicted (B), in the left thalamus (upper panel), left parietal lobe (middle panel) and left lateral ventricle (lower panel). In the upper panel,
a contra-lateral sub-centimetric parietal lesion, visible in the first three MRI (A—C), is no more detectable after lorlatinib initiation (D). MRI sequences are 3D MP-RAGE
(magnetization prepared — rapid gradient echo) after administration of chelate of gadolinium.
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impairment, conditioning an ECOG performance status
(PS) of 2. Entrectinib was suspended and fractionated
stereotactic brain radiotherapy was performed on the five
largest metastases (the remaining ones being sub-
centimetric) (Figure 1B). In January 2020, after entrectinib
resumption, new brain MRI and CT scan respectively
detected meningeal carcinomatosis (Figure 2A), with par-
tial regression of the irradiated metastases (Figure 1C),
and thoracic progression (carcinomatous lymphangitis
and parenchymal lesions increase, pleural effusion onset,
Figure 3A). A lumbar puncture was positive for tumor
cells and for an EZR-ROS! fusion was detected in the
cerebrospinal fluid (CSF) by the Oncomine™ Lung

cfDNA Assay (Thermo Fisher Scientific), without

Meningeal carcinomatosis
developed on entrectinib

additional mutations across the kinase domain, potentially
implicated in resistance. Meanwhile, neurocognitive dis-
orders worsened, with the onset of visual hallucinations
and psycho-motor deficiency (ECOG PS 3). After having
received the approval within a “temporary authorisation
for use” program, third line lorlatinib 100 mg daily was
initiated at the end of January 2020 and led to a rapid
neurological improvement in the very next days, leading to
CT scan and brain MRI of
March 2020, performed six weeks after treatment start,

patient’s discharge.
detected thoracic response (Figure 3B), with major regres-
sion of brain and meningeal involvement (Figure 1D,
Figure 2B). At the last follow-up of October 2020 after
nine months since lorlatinib initiation, the patient is in

Response to lorlatinib

Figure 2 Major meningeal response to lorlatinib, both at the internal frontal level (upper panel) and in the posterior fossa (lower panel, red arrows). (A) Meningeal

progression to entrectinib. (B) Response to lorlatinib after six weeks of treatment.
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Thoracic progression to entrectinib

Response to lorlatinib

Figure 3 Thoracic response to lorlatinib. (A) Progression to entrectinib. (B) Response to lorlatinib after six weeks of treatment.

good clinical conditions (ECOG PS 1), intra- and extra-
cranial disease response is maintained, and the TKI is well
tolerated without toxic effects (eg hypercholesterolemia,
increase, neurocognitive

hypertriglyceridemia, weight

disorders).’

Discussion

Several inhibitors are currently available for the treatment
of ROSI-positive NSCLC. Targeted therapy is recom-
mended as the first-line treatment of choice.®® The evidence
sustaining these recommendations is low, considering that
only Phase I-1I, non-randomized trials have been conducted
in this molecular subset of patients.*>'*"'® Upfront che-
motherapy can indeed be considered, especially in the case
of low-burden disease without relevant symptoms, waiting
for complete molecular information. Targeted first-line
treatment options are represented by crizotinib and entrec-
tinib, with a potential preference for the second in case of
brain metastases.® Ceritinib and entrectinib failed in show-
ing activity after progression on crizotinib.'*'” Lorlatinib is
active after crizotinib, while its administration at entrectinib
progression has been far less evaluated (only one patient

across prospective study and retrospective series).”'® 2

Albeit lorlatinib is not licensed yet for the treatment of
ROS1-positive NSCLC according to health authorities, its
administration at progression to a previous ROS1 TKI is
mentioned in both ESMO and NCCN guidelines.®?*
Central nervous system (CNS) metastases are common
in ROS!-rearranged lung adenocarcinoma patients, docu-
mented in 20-30% and 35-50% of treatment-naive and
post-crizotinib settings, respectively.>**> Albeit lorlatinib
is known to act in CNS disease at crizotinib progression in
ALK- and ROS1-driven lung cancers, only one recent case
report described a radiological dimensional decrease of
brain metastases in a ROS1-positive patient receiving lor-
latinib at entrectinib progression.”® Entrectinib is deemed
to harbor a better CSF penetration compared to crizotinib,
potentially explaining better CNS activity.* In the present
case, the absence of the resistance mutation is the CSF, in
particular G2032R, suggest that the progressive disease
might be due to an insufficient CNS exposure to the
TKI. Lorlatinib was preferred to an attempt of entrectinib
dose escalation, given its well-known CNS activity and the
fact that a fast response was required considering critical
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patient’s conditions. The impressive CSF penetration of
lorlatinib (75% of which pass through the blood-brain-
barrier) has probably contributed both to the extremely
rapid disease response and to the prolonged CNS disease
control observed.”’*® As a result, rapid and dramatic
improvement of neurological condition, such as in our
patient, is expected, before any formal response by ima-
ging assessment.

In the clinical situation here presented, lorlatinib was
likely the only inhibitor (together with repotrectinib)'® to
tame disease aggressiveness at the CNS level at the
moment of entrectinib progression. The recent availability
of several targeted agents for ROSI-rearranged NSCLC
requires a careful process of decision-making in order to
guarantee the best patients’ outcomes.

Ethical Considerations
The patient provided written consent to publish her clinical
history.
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