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Abstract

Case Report

IntroductIon

Inflammatory myofibroblastic tumor (IMT) has low rates of 
occurrence and metastasis,[1] with pathological characteristics 
of polymorphic inflammatory cell infiltration with a background 
of spindle cell proliferation under microscopy.[2] In terms of 

Inflammatory myofibroblastic tumor (IMT) is an intermediate malignant neoplasm, and approximately 50% of patients are anaplastic lymphoma 
kinase positive (ALK+). Given this unique trait, ALK tyrosine kinase inhibitors (TKIs), initially developed for ALK+ nonsmall cell lung 
carcinoma, were expected to be effective. Subsequently, crizotinib, a first-generation ALK-TKI, was approved by the U. S. Food and Drug 
Administration, and other generations of ALK-TKIs have since been tested for their efficacy. In this study, we report a case of unresectable 
IMT who showed a partial response to ceritinib, a second-generation ALK-TKI, allowing conversion surgery to be performed. Furthermore, 
the patient was found to have a rare ALK translocation, sequestosome 1 (5)-ALK (20), detected by next-generation sequencing. In conclusion, 
this case presents real-world evidence to establish the role of ceritinib as a first-line treatment for ALK+ IMT, which can contribute to further 
studies on ALK+ IMT.
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genetic alterations, anaplastic lymphoma kinase (ALK) 
rearrangements have been discovered in more than half of 
IMTs, with various fusion partners, such as RNA-binding 
protein 1, echinoderm microtubule-associated protein-like 4, 
and tissue inhibitor of metalloproteinases 3.[3]

Surgical resection is now considered the best way to treat 
local IMT, given that radiotherapy has only been reported as 
effective in sporadic case reports.[4,5] Nevertheless, systemic 
treatment should be considered for those with unresectable 
tumors.[6] Both conventional chemotherapy[7,8] and novel 
tyrosine kinase inhibitors (TKI)[9] may be used for advanced 
IMT. A retrospective analysis of 38 patients found that 
anthracycline-based regimens and methotrexate, and vincristine 
showed a response, with overall response rates of 47.6% and 
53.8%, respectively.[8] In contrast, due to the rarity of IMT, 
ALK-TKIs have only been widely studied in ALK+ nonsmall 
cell lung cancer (NSCLC), with limited studies on their use 
in IMT. Crizotinib, the first-generation ALK inhibitor, was 
officially approved for the treatment of ALK+ IMT by the 
U. S. Food and Drug Administration (FDA) on July 14th, 
2022.[9] However, the effectiveness of ALK inhibitors other 
than crizotinib has yet to be entirely determined.

This case report provides clinical evidence of the effectiveness 
of ceritinib, a second-generation ALK inhibitor, in a patient 
with IMT.

caSe rePort

This 42-year-old female patient had a liver tumor noted 
during a regular health checkup. Computed tomography (CT) 

imaging [Figure 1a-c] revealed a 7.3 cm mass at the hepatic 
hilum in December 2021, which was diagnosed as IMT 
through hepatic CT-guided needle biopsy. The pathology 
showed a spindle cell tumor with frequent nuclear atypia 
and heavy inflammatory cell infiltration [Figure 2a], and 
immunohistochemical (IHC) staining revealed strong positivity 
for ALK, which confirmed the diagnosis of IMT pathologically.

As complete surgical resection was impossible, the IMT was 
considered unresectable. Therefore, systemic treatment was 
suggested. Considering the financial status of the patient, 
systemic therapy with ceritinib (450 mg/day) was applied. 
After 2 months of treatment, CT [Figure 1d-f] showed a 
significant response with a reduction in size of approximately 
50% from 7.3 cm to 4.0 cm, making surgical resection possible. 
No adverse events were reported throughout the course.

En bloc right lobectomy and cholecystectomy were performed 
in June 2022. The pathology showed aggregations of 
foamy histiocytes and chronic inflammatory cells, with no 
macroscopic venous invasion or microvascular invasion. 
Furthermore, IHC staining showed partial positivity for ALK 
[Figure 2b], indicating a “more than 50%” treatment effect.

After surgery, ceritinib was withheld due to financial 
considerations. No radiological evidence of tumor recurrence 
was noted at the last follow-up in August 2023. The good 
response to ceritinib implied that an ALK fusion was 
presented in the tumor, and so the surgical specimen was 
sent for next-generation sequencing (NGS, by ACTOnco, 
ACT Genomics, Taiwan) to identify the fusion partners with 
ALK. A translocation involving the ALK gene on exon 20 of 

Figure 1: Computed tomography before (a‑c) and after (d‑f) ceritinib treatment. Coronal view (a), transverse view (b), and venous phase transverse 
plane (c) showed a 6.6 cm tumor at the hepatic hilum area before treatment. A 3.6 cm stationary mass at the suprarenal gland was also shown in the 
transverse view (b). Coronal view (d), transverse view (e), and venous phase transverse plane (f) showed a 3.9 cm tumor after 1 month of ceritinib 
treatment
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chromosome 2 and the sequestosome 1 (SQSTM1) on exon 5 
of chromosome 5 was subsequently identified.

dIScuSSIon

Given that ALK gene rearrangements have been confirmed 
in approximately 50% of IMTs,[10] ALK inhibitors have been 
used to treat IMT. The first such ALK inhibitor was crizotinib, 
which was shown to be efficacious and was approved by the 
U. S. FDA.[9] However, crizotinib-resistant IMTs have also 
been reported.[11] Therefore, second-generation ALK inhibitors 
were developed and showed success in treating ALK+ NSCLC, 
overcoming tumors with ALK kinase domain mutations 
resistant to crizotinib.[12] In addition, another study also 
established that ceritinib could provide a better response than 
crizotinib in ALK+ NSCLC, with 13.8 months and 8.3 months 
of progression-free survival (PFS) for ceritinib and crizotinib, 
respectively.[13] Based on the experience of ALK inhibitor 
treatment for ALK+ NSCLC and no indication for crizotinib 
in Taiwan, ceritinib was suggested for this patient.

Regarding the genetic characteristics, NGS identified 
a translocation involving the ALK gene on exon 20 of 
chromosome 2 and SQSTM1 on exon 5 of chromosome 5. 
SQSTM1 is a gene that encodes the p62 protein, which can 
promote protein degradation through the ubiquitin-proteasome 
system and regulate cell survival through Nrf2 or NF-B. Sunga 
et al. reported the case of a female patient with SQSTM1-ALK 
IMT who was treated with alectinib as the first-line treatment 
and achieved more than 36 months of PFS.[14] However, to 
the best of our knowledge, the current report is the first to 
show the efficacy of ceritinib in a patient with SQSTM1-ALK 
translocation IMT.

In conclusion, this report provides real-world evidence of 
the use of ceritinib in a patient with ALK+ IMT, and the 
results suggest that ceritinib may have potential not only as 
a second-line agent for crizotinib-resistant IMT but also as a 
first-line treatment for ALK+ IMT. This may be a cornerstone 
for further studies on the sequential treatment of ALK+ IMT.
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