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Abstract

Inflammatory myofibroblastic tumor (IMT) is a rare disease that mainly involves the lung and the abdomen with an intermediate
clinical course but a recurrence rate between 15-30%. Radical surgery represents the golden standard of treatment, while
chemotherapy and radiotherapy are considered for unresectable lesions. The identification of ALK translocations in IMT
opened the option for the use of target therapiesl. Indeed, the ALK inhibitors have changed the treatment approach for
aggressive lesions, improving the prognosis. Intraluminal upper way IMT is extremely rare and represents a medical challenge.

We reported an endotracheal IMT case presenting a before unknown TRAF3-ALK fusion transcript.
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ABSTRACT

Inflammatory myofibroblastic tumor (IMT) is a rare disease that mainly involves the lung and the abdomen
with an intermediate clinical course but a recurrence rate between 15-30%.

Radical surgery represents the golden standard of treatment, while chemotherapy and radiotherapy are
considered for unresectable lesions. The identification of ALK translocations in IMT opened the option for
the use of target therapies'. Indeed, the ALK inhibitors have changed the treatment approach for aggressive
lesions, improving the prognosis.

Intraluminal upper way IMT is extremely rare and represents a medical challenge.

We reported an endotracheal IMT case presenting a before unknown TRAF3-ALK fusion transcript.
ABBREVIATIONS

IMT Inflammatory myofibroblastic tumor

ALK Anaplastic lymphoma kinase

CT Computer tomography

PICU Pediatric intensive care unit

EORTC European Organization for Research and Treatment for Cancer

BACKGROUND

Inflammatory myofibroblastic tumor (IMT) is a rare disease with a first peak before the age of 20 years and
a second one between 50 e 60 years?. It was first described in 1973 as a primary lung tumor® and since then,
both lung and multiple extra pulmonary manifestations have been reported®°:°.

The etiology still remains unknown but probably is related to an abnormal inflammatory response due to
an immunological trigger at different antigens.

A wide spectrum of clinical and biological behavior is described, ranging from benign proliferations to
intermediate—locally aggressive, intermediate-rarely metastasizing and malignant tumors.

The possibility of slow progression into a sarcoma has been reported” as metastatic spread®.The lung, soft
tissues and abdomen are the most involved primary sites. Surgery represents the stand-alone treatment for
IMT, with a 91% 5-year disease free survival®. Chemotherapy was considered for unresectable, multifocal or
metastatic disease with a response rate of 50-60%. Radiotherapy is usually reserved for a palliative approach,
alone or in combination with chemotherapy?1°. Steroids or non-steroid anti-inflammatory drugs are also been
considered”

The ALK translocations are identified in IMT, representing an oncogenic trigger; the ALK inhibitors have
changed the treatment approach for unresectable/metastatic and/or recurrent lesions, improving the pro-
gnosis and overall survival®.

The endobronchial or endotracheal localization is extremely rare but with a challenging approach considering
the efficacy of focal treatment.



We reported on an endotracheal IMT case with a never yet reported TRAF3-ALK fusion transcript, and a
brief review of published cases.

CASE PRESENTATION

A six-year-old girl was admitted to a general hospital with fever, persistent cough and dyspnea. No episodes
of recurrent respiratory infections were reported. Blood tests revealed only an increase of C-reactive protein
9.67 mg/dl (range 0-0.5), Chest X-ray showed a bilateral pneumonia. Oxygen therapy plus antibiotic therapy
and steroids were started without any improvement and needing for invasive respiratory support

A Computed Tomography (CT) scan confirmed multiple pulmonary consolidations on both lobes. COVID
molecular nasopharyngeal test was negative. MA solid-like parietal protrusion floating in the tracheal lumen
(approximately 12x8 mm) was detected. All microbiological tests were negative. Diagnostic work-up included
a fibroscopy with bronchiolar-alveolar washing and biopsy of the endotracheal mass. Patient was referred to
our hospital.

The pathology revealed an ulcerated mucosa with an underlying proliferation of bland spindle to stellate-
shaped cells in a myxoid stroma associated with a mild inflammatory infiltrate including lymphocytes,
scattered plasma cells and histiocytes. Immunohystochemical stains showed positivity for vimentin and
smooth muscle actin while ALK1, ALKp80, desmin, myogenin, cytocheratin CAMb5.2, CD45, CD31, S100,
EMA and MUC4 were all negative. An unbalanced rearrangement of ALK (exons 10-20), showing TRAF3-
ALK fusion transcript was found. Finally, a diagnosis of IMT was rendered. The surgery was postponed
considering the high risk of bleeding, mutilation and life-threatening complications. Crizotinib was started
at 165 mg/mq/dose twice daily for 21 days/course with a rapid improvement and weaning from mechanical
respiratory support confirmed at endotracheal fibroscopy demonstrating a partial response (fig.1). The child
was discharged from pediatric intensive care unit (PICU). After two-week treatment, a new CT scan showed
a 70% reduction of the mass achieving the best response after 4 weeks from Crizotinib. No mild or severe
treatment side effect were observed.

At the time of the last follow-up, after eight months of therapy, she is still on treatment. The patient is in
good condition and achieved a complete response (fig 2).

DISCUSSION

We described a rare case of pediatric endotracheal IMT with a not-previously reported ALK fusion transcript
successfully treated with ALK inhibitor.

Since the first report in 1989'!; upper airways IMT- including trachea and main bronchus- have been reported
in 16 patients. The median age at diagnosis was 9 years, with a male/female ratio of 1. All the patients have
a histological diagnosis of IMT, but ALK status was reported in only five cases. Treatment strategy are
listed in Supplemental Table 11125, Aggressive surgery was the primary approach considering the critical
condition in more than 50% of patients. Moreover, some reports were published before 2008, when surgery
and chemotherapy were recommended, but ALK-inhibitors trials were not yet developed.

In our case, a prompt diagnosis with molecular characterization was achieved. Considering the IMT diagnosis
with a TRAF3-ALK fusion transcript, Crizotinib was suddenly started with a rapid recovery and impressive
lesion reduction.

The Crizotinib is a small molecule targeting multiples tyrosine-kinases such as ALK, ROS, ROS1, MET,
and interferes with ALK-pathway, blocking oncogenic proliferation®®. It was approved firstly for advanced

ALK-positive or ROS1-positive non-small cells lung cancer?’.

ALK fusions were detected also in neuroblastoma, rhabdomyosarcoma, anaplastic large-cell lymphoma, and
IMT"28; several trials investigating the safety and efficacy in these subsets were run.

In 2010, in a phase I/II clinical trial, Butrynski et al. reported a brilliant response to Crizotinib of ALK-
positive IMT2?. The COG phase I/II trial on pediatric anaplastic large cell lymphoma and IMT treated



with Crizotinib reported five complete and seven partial responses among fourteen pediatric patients, with
an 86% response rate30.

Furthermore, a phase II pediatric clinical trial by the EORTC reported an objective response in 50% of
patients, with mild adverse events in among 10% of patients (more frequently nausea, fatigue, blurred vision
and diarrhea, without any severe or life-threating adverse events)!.

Recently, further reports studied others ALK inhibitors, like Alectinib and Ceritinib32.

Craig et al. described 29 patients affected by ALK-positive IMT who underwent therapy with an ALK-
inhibitor. Twelve experienced complete response (41.3%), fourteen a partial response (48.3%) and three
(7%) stable disease. Two (7%) had recurrence at the stop-therapy; anyway, they achieved a second complete
response after restarting the therapy?3.

The TRAF3-ALK fusion transcript (involving exons 10 and 20) has never been reported before in literature;
in IMT, more than 10 different genes have been identified as ALK fusion partners, including TPM3/4,
RANBP2, TFG, CARS, ATIC LMNA, PRKARI1A, CLTC, FN1, SEC31A, and EML4%*. ALK status is
known to correlate with survival?®.

Rarely, IMT can harbor mutations of ROS1, PDGFRb, NTRK or RET, needing further studies to correlate

with clinical presentations and outcome3.

In conclusion, the endotracheal IMT diagnosis, even if rare, should be considered in children with respiratory
symptoms, radiological atypical findings and no response to medical treatment.

The standard approach with primary huge surgery may be delayed, considering the high risk of life-
threatening complications related to anatomical localization, and a conservative approach should be instead
considered, according also to recent molecular findings and the ALK inhibitors option.

This report stress the role of target therapy, underlying their rapid clinical results, with a quickly control of
respiratory distress and without a demolitive surgical approach.
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FIGURE LEGEND

Fig.1 (A) Endotracheal fibroscopy performed at diagnosis; (B) after one week of treatment
Fig.2 (A) CT scan at diagnosis; (B) CT scan after 8 months of treatment
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