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Case Report
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1. Abstract
Both crizotinib and ceritinib are recommended as first-line therapy for NSCLC with ROS1 rearrangements, with the latter having
stronger infiltration ability across blood-brain barrier. Here we report for the first time that a metastatic adenocarcinoma patient with
CD74-ROS1 rearrangement was sensitive to crizotinib but resistant
to ceritinib. Intracranial progression happened after 7 months of
crizotinib, and sencond-line lorlatinib resulted in partial response and
a PFS of 8 months. Upon lorlatinib resistance, repeated NGS detection of ctDNA from peripheral blood showed BRAF p. V600E,
CD74-ROS1 and ROS1 pG2032R. Then, Trametinib, dabrafenib,
and cabozantinib were administered to the patient. However, disease
progressed very quickly and the patient passed away only one month
later, with an overall survival of 20 months. The last ctDNA test,
one week before death of the patient, found that BRAF p. V600E
disappeared, leaving only CD74-ROS1and ROS1 pG2032R, with a
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very high frequency. To our knowledge, this is the first case report
of a ROS-1 rearrangement lung cancer patient that is sensitive to
crizotinib but resistant to ceritinib, and BRAF p. V600E as resistant
mechanism for lorlatinib.

2. Introduction
The C-ros oncogene 1 receptor kinase (ROS1) rearrangements represent a distinct molecular subtype of non-small cell lung cancer
(NSCLC) [1], which occurs mutually exclusive with other known
driver gene [2]. The high structural homology especially in the kinase
domain between ROS1 and Anaplastic Lymphoma kinase(ALK) was
reported [3]. Therefore, a number of ALK-tyrosine kinase inhibitors
(TKIs) retain activity against ROS1 (eg, crizotinib, ceritinib, entrectinib, lorlatinib) [4]. Tumors with ROS1 rearrangements are highly
sensitive to ROS1 inhibitors, even better than ALK positive tumors
[5]. Crizotinib and ceritinib were both the first-line recommended choice in National comprehensive cancer network guidelines
1
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(NCCN) version 2.2021 for ROS1 rearrangements NSCLC [6]. Ceritinib demonstrated potent efficiency and safety in patients with ROS1
rearrangements NSCLC who were previously treated with multiple
lines of chemotherapy [7]. Besides, a 3rd generation ALK-TKI, lorlatinib, also showed potent efficacy for ROS1 rearrangements NSCLC
and G2032R mutation was the most common mechanism for lorlatinib. Here, we report a case of a ROS-1 rearrangement lung cancer
patient, who was sensitive to crizotinib but resistant to ceritinib in
the first-line setting, and after second-line lorlatinib, BRAF p. V600E
together with G2032R emerged as potential resistant mechanism.

3. Case Description
We report a case of a 51-year-old Chinese male who was diagnosed
with advanced lung adenocarcinoma with spleen, liver, and brain metastasis (stage IVB, T4N2M1c). Next-Generation Sequencing (NGS)
on lung biopsy tissue found CD74-ROS1 rearrangement. For personal reasons, the patient chose crizotinib first. After one month of
crizotinib treatment, chest Computed tomography (CT) scan demonstrated partial response with a decrease in tumor size. Because brain
metastasis and ceritinib can cross the blood-brain barrier, the patient
demanded a switch to oral ceritinib. However, ceritinib did not show
potency and the disease progressed after one month. Fortunately,
the tumor shrank again after the patient resumed crizotinib. After
5 months, the intracranial metastases progressed significantly even
though the pulmonary lesions remained stable. Lorlatinib, with its

strong brain penetration, was given to the patient. Nevertheless, the
patient developed psychiatric symptoms, including hallucinations,
persecutory delusion, and delirium. At first it's difficult to conclude
whether adverse events associated with the central nervous system
were due to side effects of lorlatinib or brain metastases (Figure 1).
The patient was treated with olanzapine, haloperidol, and mannitol
to control psychiatric symptoms, and the dosage of lorlatinib was reduced. Magnetic resonance imaging (MRI) of the head indicated that
the intracranial metastases had been rapidly relieved and to a profound extent. After the psychiatric symptoms were brought under
control, the patient continued to receive lorlatinib due to its strong
antitumor ability. The brain metastases were well controlled and no
psychiatric symptoms appeared again. However, the disease began to
progress after 8 months of lorlatinib treatment. Repeated NGS detection of ctDNA from peripheral blood showed BRAF p. V600E,
CD74-ROS1 and ROS1 pG2032R. Trametinib and dabrafenib were
used to target BRAF p. V600E mutation, and cabozantinib was administered to inhibit G2032R mutation because the patient declined
chemotherapy. However, the disease progressed very quickly including lung lesions and abdominal organ metastases, and the patient
died on the date of August 8, 2020.The last ctDNA test on date
of August 1, found that BRAF p. V600E disappeared, leaving only
CD74-ROS1and ROS1 pG2032R, with a very high frequency (Figure
2).

Figure 1: Schematics showing the timeline of treatment

4. Discussion
Ceritinib demonstrated potent efficiency and safety in patients with
ROS1 rearrangements (including CD74-ROS1 variant) NSCLC, and
receives a first-line recommendation in NCCN version 2. 2021. As
far as we know, this is the first report of the most common form
of ROS fusion, CD74-ROS1 variant, that was sensitive to crizotinib
but resistant to ceritinib. Therefore, the treatment strategy should
not be simply attributed to a sequential application of 1st, 2nd, 3rd
generation TKIs (Figure 3). The cause of primary drug resistance
of the CD74-ROS1 variant deserves our attention. In ROS-1 fusion
NSCLC patients with ceritinib resistance, crizotinib may be a therapeutic option. In our case, BRAF p. V600E and ROS1 pG2032R
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were detected in a post-lorlatinib plasma specimen. As previously
reported, the most common mechanism of acquired resistance to
lorlatinib is G2032R mutation [7]. The newly-detected very low allele
frequency of BRAF p. V600E mutation in our case indicates that the
mutation evolved during therapy and was subclonal, which may confer a ROS1-independent drug resistance mechanism to ROS-TKIs
[8]. After trametinib, dabrafenib, and cabozantinib were given to the
patient, the BRAF p. V600E mutation disappeared while the allele
frequency of ROS1 pG2032R increased. The ROS1 pG2032R mutation, which was not effectively suppressed by cabozantinib, was the
main cause of the poor prognosis of the patient [9]. It is suggested
that effective inhibition of high abundance drug resistance mechanism may help to improve the prognosis.
2
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Figure 2: Computed tomography scans revealed clinical response to crizotinib, but PD was occured after ceritinib treatment, and eventually experienced
PR again after swiching back to crizotinib. At disease progression following crizotinib treatment, multiple intracranial metastasis were found.3 weeks after
lorlatinib treatment, the patient achieved remarkablely PR of intracranial. Up to 8 months after lorlatinib, the disease was progressed rapidly and lacked of
efficiency anti-tumor therapy.

Figure 3: Genetic alterations detected in the patient
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