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ROS1-Rearranged Lung Cancer Successfully Resected
after Response to Crizotinib: A Case Report
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The usefulness of molecularly targeted therapy as a preoperative therapy for the c-ros oncogene 1
receptor tyrosine kinase (ROS1)-rearranged lung cancer has not been established. We present the case of
ROSL1- rearranged lung cancer successfully resected after response to crizotinib. The patient was a 71-year-
old woman with prolonged cough. She was diagnosed with ROS1-rearranged lung adenocarcinoma
(cT4AN2MO, stage I11B). After eight weeks of crizotinib treatment, right upper lobectomy with chest wall
resection, angioplasty, and bronchoplasty were performed. The postoperative course was good, and the
patient survived for 41 months after the surgery without recurrence. Surgical resection after molecularly
targeted therapy for ROS1-positive lung cancer may lead to good local control.

INTRODUCTION

The c-ros oncogene 1 receptor tyrosine kinase (ROS1)-rearranged lung cancer is rare and comprises only 1%
to 2% of non-small-cell lung cancers (NSCLC) (1,10). The ROS1 kinase domain has significant homology with
the anaplastic lymphoma kinase (ALK) domain, and patients with ROS1-positive advanced non—small-cell lung
cancer share similar characteristics with patients with ALK-positive, such as adenocarcinoma histology, young
age, and a high prevalence of nonsmoker status (7).

The ROS1-rearranged lung cancer has been reported to show good response to crizotinib, oral small-molecule
tyrosine kinase inhibitor (TKI) of ALK, mesenchymal-epithelial transition (MET), and ROS1 kinases (6,9). In
recent years, reports of salvage surgery for advanced non-small-cell lung cancer after response to EGFR-TKI have
increased, and they suggest its potential safety and efficacy (3,4,12). However, there are no known investigations
of preoperative crizotinib treatment in patients with NSCLC. We report the case of advanced ROS1-positive
NSCLC in a patient who underwent salvage surgery after crizotinib treatment.

CLINICAL CASE

A T71-year-old woman was admitted to our hospital for a prolonged cough. Her medical history included
dyslipidemia. Chest computed tomography (CT) showed a 91-mm tumor in the right upper lobe, with hilar and
mediastinal lymphadenopathy (Fig. 1a, b). Tumor involvement of the third and fourth ribs was suspected, and the
hilar lymph nodes extended to the right second carina. Positron emission tomography CT showed a strong
fluorodeoxyglucose accumulation in the tumor (standardized uptake value max, 13.2) (Fig. 1c). Abnormal uptake
was also found in one mediastinal lymph node (#4) and one hilar lymph node (#10) but not in any other area (Fig.
1d). A histopathological examination of a transbronchial lung biopsy specimen showed adenocarcinoma. ROS1
rearrangement was detected by reverse transcriptasepolymerase chain reaction. The patient was diagnosed with
ROS1-rearranged lung adenocarcinoma (cT4N2MO, stage I11B) and was treated with crizotinib (250 mg twice
daily) as first-line chemotherapy. After 8 weeks of treatment, chest CT showed a significant decrease in the size
of the tumor and lymph nodes (Fig. le, d), especially mediastinal lymph nodes were markedly reduced.
Radiographic examination showed that the tumor was down staged to ycT3N1MO, stage I11A; however, the patient
experienced QT prolongation as a side-effect, making it necessary to discontinue administration of crizotinib.

With the down staging of the tumor to an operable state, salvage surgery was performed with a fourth
intercostal posterolateral thoracotomy. Right-upper lobectomy was performed with the chest wall resection (parts
of the third and fourth ribs), pulmonary arterioplasty (A2), bronchoplasty, systemic lymph node resection.
Intraoperative findings showed rigid fibrosis surrounding the hilum of the upper lobe, considered to be a scar of a
metastatic lymph node after crizotinib treatment. Direct tumor invasion of the third and fourth ribs was suspected,
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and resection was thought to require. A2 and the right second carina were sclerotic and required pulmonary
arterioplasty and bronchoplasty. The operation took 7 h and 23 min, and the amount of blood loss was 450 mg.

Figure 1.

Radiologic imaging of the chest.

a) Chest CT (pulmonary window).

A 91 x 90 x 76 -mm mass was identified at the right superior lobe and
was suspected to have invaded the chest wall.

b) Chest CT (mediastinal window).

The enlarged hilar lymph nodes extended to the right second carina.
¢, d) Positron emission tomography CT.

A strong fluorodeoxyglucose accumulation in the tumor, one
mediastinal lymph node (#4), and one hilar lymph node (#10).

e, f) Chest CT of pulmonary window and mediastinal window.
Chest CT performed after chemotherapy showed a marked reduction
of the tumor and hilar and mediastinal lymph nodes.

The tumor was resected completely, and the postoperative course was good. The tumor measured 45mm x 33
mm, and a pathological evaluation revealed papillary adenocarcinoma. Tumor invasion into the intrathoracic fascia
was suspected, but there were no viable tumor cells in the intrathoracic fascia and ribs. Lymph node metastasis
was shown in the hilar lymph nodes, but not in the mediastinum lymph nodes, and tumor stage was yp-T3aN1 M0,
stage I11A. Residual viable malignant cells were identified in less than one third of the cells within the tumor, and
the resection margins were negative. Immunohistochemistry showed that the tumor was positive for ROS1 (Fig. 2
a, b). Adjuvant chemotherapy was not performed because it was determined that the tumor was under local control,
and the patient survived for 41 months after surgery without tumor recurrence.

Figure 2.
Histological findings and immunohistochemical studies.
a) Hematoxylin-eosin staining of tissue shows papillary
 adenocarcinoma with strong atypia.
3 b) Immunostaining revealed that the carcinoma cells were
. % ¥ Dpositive for ROSL.
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DISCUSSION

Many new drugs for lung cancer have been developed recently, including immune checkpoint inhibitors and
molecular targeted drugs, and the treatment of advanced lung cancer has progressed markedly. In particular,
treatment strategies for stage IIA NSCLC are diverse and chosen individually through discussion among
oncologists. Chemoradiotherapy is the standard treatment for unresectable stage 11l lung cancer (2,8) and was
initially considered in our patient. However, radical irradiation was difficult because of the wide radiation range.
Therefore, oral administration of crizotinib was started according to the treatment guidelines for stage IV NSCLC
(9). Crizotinib produced rapid response; the size of the tumor and metastasis lymph node in the patient decreased
significantly after the 8-week treatment, which is similar to results reported in previous studies (11). Crizotinib
was discontinued because of the reduction in tumor size and the occurrence of QT prolongation side-effects, and
we considered the transition to definitive chemoradiotherapy. However, after discussion among oncologists, we
determined that the tumor could be resected because of the down staging, and a radical resection was performed.

It is unknown whether resection of a residual tumor after TKI treatment will lead to increased overall survival
in patients with advanced NSCLC. Several researchers have reported that surgical treatment, which can be
performed for local control and diagnostic intent after EGFR-TKI gefitinib administration, showed long-term
survival in some patients (4, 5). However, the oncology background is quite different, depending on the report.
The strategy of salvage surgery for super responders to targeted therapy warrants additional investigation. Hishida
et al. reported that the mechanism of EGFR-TKIs is cytostatic rather than cytotoxic and that EGFR-TKIs could
not eradicate micrometastatic tumor cells, even after a marked clinical response (4). Other studies have reported
that the addition of local consolidative therapy, including radiation and surgery, after initial systemic therapy was
feasible and led to good local control and significantly extended progression-free survival compared with
maintenance treatment. In our patient, because the presence of ipsilateral mediastinal nodal metastases (N2) before
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treatment with crizotinib was single station and local control by surgery was considered possible, salvage surgery
seemed feasible.

Conversely, adjuvant therapy for patients who have undergone surgery after TKI is controversial. Many reports
have shown continued use of TKIs postoperatively, but efficacy has not yet been proven. In our patient, we decided
that local control was accomplished and did not perform postoperative therapy, but she has achieved long-term,
recurrence-free survival without post-treatment.

The timing and validity of salvage surgery for residual lesions remain unclear when TKIs are prescribed to
patients with advanced NSCLC with driver gene mutations. We report a case of salvage resection of ROS1-positive
NSCLC after crizotinib treatment without complications. Additional clinical data are required to further investigate
the role of surgery in patients with advanced NSCLC harboring ROS1 mutations.
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