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Figure　1.　Biopsied specimens stained with Hematoxylin and 
Eosin staining show small necrotic foci (inset) and tumor cells 
with fine nuclear chromatin and moderate eosinophilic cyto-
plasm growing in a trabecular pattern and organoid nesting 
arrangement. Only one mitosis was found in 10 high-power 
fields.
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Abstract

This is the first report in which crizotinib, an anaplastic lymphoma kinase (ALK) inhibitor, reduced an

atypical carcinoid tumor with ALK rearrangement. A 70-year-old man developed a tumor in the left lung and

multiple metastases to the lung and brain. The pathology of transbronchial biopsied specimens demonstrated

an atypical carcinoid pattern. Combined with immunohistochemical findings, we diagnosed the tumor as

atypical carcinoid. ALK gene rearrangement was observed by both immunohistochemical (IHC) and fluores-

cence in situ hybridization. He was treated with chemotherapy as first-line therapy, however, the tumor did

not respond to chemotherapy. Thereafter, he was treated with crizotinib, which successfully reduced the tu-

mors.
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Case Report

A 70-year-old Japanese man with a 50-year, 10 cigarettes/

day smoking history presented with hoarseness. Chest com-

puted tomography (CT) and brain magnetic resonance imag-

ing (MRI) showed a tumor in the left lung and multiple me-

tastases to the lung, the bone, and brain. Among serum tu-

mor markers, neuron-specific enolase (68.9 ng/mL) and

progastrin-releasing peptide (862 pg/mL) were elevated. The

pathology of transbronchial biopsied specimens demon-

strated acidophilic tumor cells showing a cord-like distribu-

tion with small necrosis and one mitosis in 10 high-power

fields (Fig. 1). Combined with immunohistochemical (IHC)

findings of CD56+/chromogranin A+/synaptophysin+

(Fig. 2A) and a low Ki-67 labeling index (<20%), we diag-

nosed the tumor as atypical carcinoid.

Further analyses revealed that anaplastic lymphoma kinase

(ALK) gene rearrangement was observed by both IHC
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Figure　2.　IHC for (A) synaptophysin and (B) ALK. (C) FISH analysis of the ALK locus using a 
break-apart probe strategy. Strongly positive staining for synaptophysin (Bb) (A) and ALK (5A4, 
Nichirei Biosciences, Tokyo) (B) was observed in tumor cells. (C) Approximately 74% of the tumor 
cells showed rearrangement at the ALK locus.

Figure　3.　A chest CT scan and brain MRI before and during treatment with crizotinib (A and C: 
May 2015, B and D: Aug 2015). Crizotinib reduced the primary mass (arrows) from 26 mm (A) to 15 
mm (B), and the multiple lung metastases (arrowheads) disappeared. Crizotinib also reduced the 
brain metastasis (arrows) from 13.3 mm (C) to 6.2 mm (D).
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(Fig. 2B) and fluorescence in situ hybridization (FISH)

(Fig. 2C). Epidermal growth factor receptor mutations were

not observed. The patient was initially treated with car-

boplatin (AUC5, day 1) and etoposide (100 mg/m2, days 1-

3), however, the tumor size remained unchanged after four

cycles of chemotherapy. Thereafter, he was treated with an

ALK inhibitor, crizotinib (Pfizer, Tokyo, Japan) 250 mg PO

twice daily, which reduced the tumors in the lung

(Fig. 3A and B) and the brain (Fig. 3C and D) by 42% and

53%, respectively, over 3 months.

Discussion

Although ALK rearrangement accounts for approximately

5% of non-small cell lung carcinomas (NSCLCs), ALK rear-

rangement in neuroendocrine tumors (NETs) including small

cell lung carcinomas (SCLCs), large cell neuroendocrine

carcinomas (LCNECs), and carcinoid tumors is quite

rare (1). To date, only four NET cases, two SCLC cases,

one LCNEC case and one atypical carcinoid tumor case

have been reported to have ALK rearrangement (2-5). In ad-

dition, Nakamura and colleagues reported that no ALK rear-

rangement was found among 227 NETs including 52 carci-

noid tumors (6).

The biopsied tissues in the present case were optimal

specimens without crushing for microscopic observation,

and ALK rearrangement was confirmed using two methods

(IHC and FISH). We thus contend that the lung tumor in the

present case met the criteria of atypical carcinoid tumor, and

that this atypical carcinoid tumor also had ALK rearrange-

ment. However, a potential limitation of this case is that the

pathology of transbronchial biopsied specimens may not re-

flect the character of the whole tumor.

The patient’s outcome demonstrated that crizotinib suc-

cessfully reduced his atypical carcinoid tumor. The treatment

of metastatic carcinoid tumors has not yet been established.

We first treated our patient with chemotherapy according to

a previous report (7), however, the regimen was ineffective.

We then administered crizotinib, and it reduced the tumors

in both the lung and brain.

However, it was also reported that NETs with ALK rear-

rangement may be resistant to ALK inhibitors (2, 3). Further

analyses are needed to elucidate whether crizotinib may be-

come a key tool for the treatment of carcinoid tumors with

ALK rearrangement.
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