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Summary
The recent approval of anaplastic lymphoma kinase (ALK) inhibitors for the treatment of ALK-rearranged non-small cell lung
cancer (NSCLC) has dramatically transformed cancer therapy. However, leptomeningeal metastases (LM) are frequent and often
devastating complications ofALK-rearranged NSCLC, and treatment against LM remains challenging. Herein we report a case of
a 19-year-old male diagnosed with ALK-rearranged NSCLC with LM. He experienced heavy treatment before introduction of
alectinib therapy, which continued for approximately 5.5 years with marked efficacy. However, he experienced recurrence of a
bulbar metastasis after discontinuation of alectinib. Reintroduction of standard-dose alectinib therapy resolved the lesion again.
Our findings suggest that ALK-tyrosine kinase inhibitor therapy should be continued in patients showing a long-term complete
response, unless intolerable toxicities are present, and that rechallenge treatment with alectinib may represent a therapeutic option
for central nervous system metastases.
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Introduction

Alectinib, a second-generation anaplastic lymphoma kinase
(ALK) inhibitor, shows promising efficacy against ALK-pos-
itive non-small cell lung cancer (NSCLC), including
leptomeningeal metastases (LM), management of which

remains difficult for physicians [1, 2]. Herein we report a case
of a young patient diagnosed with ALK-rearranged NSCLC
with LM who received dramatic and durable benefits of
alectinib therapy for more than five years, and also experi-
enced successful alectinib therapy in a rechallenge setting af-
ter recurrence following cessation of alectinib.
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Case report

A 19-year-old male first visited Shizuoka Cancer Center in
2003 and was diagnosed with NSCLC at stage IIIA
(cT2N2M0). He underwent a left lower lobectomy in
August 2003, and adenocarcinoma with EGFR mutation neg-
ative status was pathologically diagnosed. However, the pa-
tient experienced recurrence with a cerebellar brain metastasis
2 years later. Stereotactic radiosurgery followed by 4 cycles of
chemotherapy with cisplatin and gemcitabine was performed,
and multiple brain metastases subsequently developed.
Following whole brain radiotherapy (40 Gy/20 fr), the patient
received chemotherapy with docetaxel for 36 cycles.
However, a spinal cord lesion was identified by magnetic

resonance imaging (MRI) in September 2009 (Fig. 1). The
lesion was resected and confirmed as metastasis from the lung
adenocarcinoma, and mutational analysis revealed positive
ALK expression (Fig. 2). The patient received irradiation for
the spinal cord lesion (40 Gy/20 fr), followed by 10 cycles of
pemetrexed. The patient’s carcinoembryonic antigen (CEA)
level was found to be elevated 6 fold compared with baseline
with glowing pulmonary hilar lymph node metastasis by com-
puted tomography. The patient enrolled in a clinical trial and
commenced treatment with alectinib in March 2011. The me-
tastases subsequently shrank and CEA level normalized in a
complete response. Alectinib therapy continued for approxi-
mately 5.5 years with marked efficacy and minimal toxicity,
after which the patient chose to discontinue therapy in October

a b
Fig. 1 Magnetic resonance
imaging showing spinal cord
metastasis (arrowheads). a Lesion
in the transverse plane view of a
T2-weighted image. b Lesion in
the sagittal plane view of a
gadolinium-enhanced T1 image

Fig. 2 Surgical specimen from
brain. a Hematoxylin and eosin
(HE) staining revealed
adenocarcinoma with an acinar
pattern (arrows) in a low-power
field. b HE staining in a high-
power field. c
Immunohistochemical staining
revealed that the tumor cells were
positive for ALK. dALK staining
in a high-power field
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2016. However, a bulbar metastasis was identified by MRI in
May 2017 (Fig. 3a) and alectinib therapy was reintroduced.
Four months later, the lesion had resolved (Fig. 3b). The pa-
tient continues to receive outpatient follow-up with no new
recurrences.

Discussion

Herein we describe a case of ALK-rearranged NSCLC with
LM, showing long survival arising from alectinib therapy in
particular. LM are frequent and often devastating complica-
tions of ALK-rearranged NSCLC, but their optimal manage-
ment remains unclear because affected patients are generally
excluded from clinical trials. Preclinical studies have shown
that, unlike crizotinib and ceritinib, alectinib is not a sub-
strate of P-glycoprotein and can thus penetrate the blood–
brain barrier at a high rate to demonstrate clinical efficacy
against central nervous system (CNS) lesions [3, 4]. In the
present case, the patient responded strongly to alectinib ther-
apy but nevertheless experienced recurrence after treatment
cessation. Fortunately, he was successfully treated following
the reintroduction of standard-dose alectinib therapy. Among
the few cases of standard-dose alectinib rechallenge treat-
ment reported to date, some showed that alectinib dose es-
calation was effective for recurrence with standard dose
alectinib [5].

In summary, we have described rechallenge treatment with
alectinib in a patient with ALK-positive NSCLC. Our findings
suggest that ALK-tyrosine kinase inhibitor therapy should be

continued in patients showing a long-term complete response,
unless intolerable toxicities are present, and that rechallenge
treatment with alectinib may represent a therapeutic option for
CNS metastases.
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Ba b
Fig. 3 Magnetic resonance
imaging showing a new bulbar
lesion after alectinib
discontinuation (a; sagittal plane
view of T2-weighted image).
Four months after alectinib
rechallenge therapy, the lesion
had disappeared (b; sagittal plane
view of T2-weighted image).
Arrowheads indicate metastatic
lesions

186 Invest New Drugs (2019) 37:184–187

http://www.edanzediting.com/ac


Ethical approval All procedures performed on the patient were in ac-
cordance with the ethical standards of the institutional and/or national
research committee, and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

Informed consent Informed consent was obtained from the patient.

References

1. Hida T, Nokihara H, Kondo M, Kim YH, Azuma K, Seto T,
Takiguchi Y, Nishio M, Yoshioka H, Imamura F, Hotta K,
Watanabe S, Goto K, Satouchi M, Kozuki T, Shukuya T,
Nakagawa K, Mitsudomi T, Yamamoto N, Asakawa T, Asabe R,
Tanaka T, Tamura T (2017) Alectinib versus crizotinib in patients
with ALK-positive non-small-cell lung cancer (J-ALEX): an open-
label, randomised phase 3 trial. Lancet 390:29–39

2. Peters S, Camidge DR, Shaw AT, Gadgeel S, Ahn JS, Kim DW, Ou
SI, Pérol M, Dziadziuszko R, Rosell R, Zeaiter A, Mitry E, Golding
S, Balas B, Noe J, Morcos PN, Mok T, ALEX Trial Investigators
(2017) Alectinib versus Crizotinib in untreated ALK-positive non-
small-cell lung Cancer. N Engl J Med 377:829–838

3. Kodama T, Hasegawa M, Takanashi K, Sakurai Y, Kondoh O,
Sakamoto H (2014) Antitumor activity of the selective ALK inhib-
itor alectinib in models of intracranial metastases. Cancer Chemother
Pharmacol 74:1023–1028

4. Gainor JF, Ou SH, Logan J et al (2013) The central nervous system
as a sanctuary site in ALK-positive non-small-cell lung cancer. J
Thorac Oncol 8:1570–1573

5. Gainor JF, Chi AS, Logan J, Hu R, Oh KS, Brastianos PK, Shih HA,
ShawAT (2016)Alectinib dose escalationReinduces central nervous
system responses in patients with anaplastic lymphoma kinase-
positive non-small cell lung Cancer relapsing on standard dose
Alectinib. J Thorac Oncol 11:256–260

Invest New Drugs (2019) 37:184–187 187


	Leptomeningeal recurrence after long-term alectinib therapy for non-small cell lung cancer harboring an EML4-ALK fusion protein
	Abstract
	Introduction
	Case report
	Discussion
	References


