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To the Editor

We present an infant with ETV6-NTRK3 fusion-positive congenital-infantile-fibrosarcoma (CIFS) and very delayed response to conventional chemotherapy, avoiding TRK-inhibition. Although CIFS is rare, it represents one of the commonest non-rhabdomyosarcoma soft-tissue-sarcomas in infancy and whilst potentially highly-aggressive locally, they infrequently metastasize (1-13%) and carry favorable overall-survival[1]. Hallmark ETV6-NTRK fusions are present in 87% of CIFS[1], as well as in congenital-mesoblastic-nephroma[2] and leukemia[3]. The European-pediatric-Soft-tissue-sarcoma-Study-Group (EpSSG) developed therapeutic recommendations for CIFS according to resectability at initial presentation[1]. Complete macroscopic resection is first-line treatment and where not possible, systemic treatment with Vincristine/Actinomycin (VA) chemotherapy is standard[1,4], with good rates of response using RECIST criteria[5] and survival[1]. Interestingly, spontaneous regression of CIFS has also been reported[6,7], possibly related to the high apoptotic and low proliferative index in infantile tumors[8]. Of note, neither tumor burden, margin status following resection, nodal involvement nor treatment modality are prognostic[9]. Currently, TRK-inhibitors (e.g. larotrectinib, LOXO Oncology) are being investigated in early-phase trials, with evidence of anti-tumor activity in TRK-fusion tumors[10,11] with a phase-1 pediatric study showing larotrectinib was well-tolerated[12]. TRK-inhibition is increasingly being utilized for management of CIFS, but the optimal timing and duration of such treatment remains to be established.

A six-week-old infant was referred with a short history of left ocular paresis/proptosis, nystagmus, hypotonia, signs of raised-intracranial-pressure (RICP) and secondary failure-to-thrive. MRI imaging revealed a large left-sided mass (Fig. 1A) centred on the clivus and petrous apex with extension into surrounding structures and ventricular dilatation. RICP was treated with steroids and Ommaya-reservoir insertion with some associated clinical improvement. Biopsy confirmed ETV6-NTRK fusion-positive CIFS. Staging investigations revealed localized disease, non-amenable to surgical resection. Due to disease extent, Vincristine/Actinomycin/Cyclophosphamide (VAC) chemotherapy was commenced (50% dosing as infant <3-months: Vincristine 0.05mg/kg days-1/8/15; Actinomycin 0.025mg/kg days-1/2; Cyclophosphamide 50mg/kg day-1).

MRI following 2 VAC chemotherapy courses (2xVAC) showed modest tumor reduction with ongoing ventricular dilatation. Initial clinical response was also only modest and the patient remained steroid-dependent with multiple cerebrospinal fluid taps from the Ommaya reservoir, requiring conversion to permanent ventriculo-peritoneal shunt. MRI appearances after 4xVAC showed reduction in ventricular size but unchanged tumor appearances (Fig. 1B). Multi-disciplinary-team discussion confirmed that the lesion remained unresectable and radiotherapy had no role[4]. Accordingly, as systemic therapy remained the only option, other approaches were explored. Escalation of conventional therapy to include anthracyclines (doxorubicin) was deemed likely to offer minimal additional benefit but carry excessive additional short- and long-term (e.g. cardiotoxicity) risks in such a young patient. Targeted TRK-inhibition was considered and larotrectinib sought and approved on a compassionate-use basis from LOXO Oncology. However, following 6xVAC, before treatment with larotrectinib could be initiated, a dramatic reduction in tumor size was observed on MRI re-assessment, with near complete resolution of the intracranial component (Fig. 1C). As the patient was also clinically well, larotrectinib was not initiated. Instead, consolidation VAC chemotherapy was delivered. Following 9xVAC, the excellent radiological and clinical response was maintained, with only a rind of residual tissue seen (Fig. 1D). Ocular movements, ptosis, proptosis and nystagmus all had completely normalized by this stage. Minor reduction in residual disease size was observed on serial follow-up surveillance imaging (Fig. 1E/F). Now 31 months-of-age and 22 months following end-of-treatment, the child remains clinically well.

The natural history of CIFS in many cases allows conservative management, with non-mutilating wide surgical resection the mainstay of treatment, sometimes with neo-adjuvant chemotherapy[1]. For non-resectable tumors, VA chemotherapy is sufficient to achieve cure in most patients[1]. Where the tumor remains inoperable following VA induction chemotherapy, ifosfamide (IVA) or cyclophosphamide (VAC) can be added[1]. Of note, VAC was commenced upfront in our patient due to sudden clinical deterioration and radiological progression just as the diagnosis was confirmed. EpSSG guidance also aims to avoid alkylating agents or anthracycline-based chemotherapy due to long-term adverse-effects, reserving this for relapsed/refractory disease[1]. No alkylating agents or anthracyclines were given to patients under one and three months-of age, respectively[1]. Consistent with this, we chose not to escalate to anthracycline treatment for our very young patient following a plateaued response after 4xVAC. 

Recently, there has been development in TRK-fusion small molecule inhibitors, and larotrectinib has demonstrated excellent anti-tumor activity in pediatric patients with NTRK-fusion-positive tumors, with an objective response rate of 93%[12]. Larotrectinib is reasonably well-tolerated in the short-term[12]. However, long-term effects on growth and development, particularly important for children, remain to be characterized. A recent report also describes development of successive clonal resistance to serial use of different NTRK-inhibitors in CIFS, which is of concern[13]. As spontaneous regression can occur[6,7] and most respond to conventional chemotherapy[1], the appropriate duration of therapy and median time-to-response is not well established in CIFS due to the unpredictable natural history. Importantly, here we describe delayed but dramatic response to 6xVAC chemotherapy, associated with a predictable side-effect profile.

In summary, we consider it prudent to very closely monitor such cases of non-resectable NTRK-fusion-positive CIFS, including whilst on therapy, due to their variable and unpredictable behavior. Updated CIFS management guidelines are urgently needed, outlining indications, optimal timing and duration of TRK-inhibition, to facilitate timely access to such drugs, where appropriate.
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Figure Legend

Figure 1. Representative MRI coronal imaging of the tumor at specific time points at diagnosis, during and after conventional chemotherapy treatment. A) at diagnosis showing a large heterogeneous left middle cranial fossa space occupying lesion, measuring 91mm (cranio-caudal length; CC) x 55mm x 41mm, causing midline shift and herniation into the left orbit, with extension into the infratemporal fossa and parapharyngeal space. The mass was hyperintense to brain on T2, isointense on T1 and enhanced well following iv gadolinium; B) following four VAC chemotherapy courses (4xVAC) showing stable disease compared with 2xVAC and only modest size reduction to 78mm (CC) x 46mm x 35mm compared with diagnostic imaging; C) following 6xVAC showing a dramatic and delayed chemotherapy response with a residual area of soft tissue measuring 30mm (CC) x 27mm x 18mm visible in the sphenoid bone and cavernous sinus; D) at end-of-treatment following 9xVAC showing only a crescent of residual enhancing tissue extending from the body of the left sphenoid and clivus, measuring 14mm (CC); and E) and F) at five and 15 months, respectively, after completion of treatment, showing minor ongoing reduction in overall size of the left-sided residual rind of soft tissue, measuring 11mm and 7mm (both CC), respectively. 
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