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Spotlight on the treatment of infantile fibrosarcoma in the era of neurotrophic tropomyosin receptor kinase inhibitors: International consensus and remaining controversies
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Introduction

Infantile fibrosarcoma (IFS) is a rare tumor, but is the most common soft tissue sarcoma in children under one year of age [START_REF] Orbach | Conservative strategy in infantile fibrosarcoma is possible: The European paediatric Soft tissue sarcoma Study Group experience[END_REF]. This tumor is currently classified as a soft tissue tumor of "intermediate malignancy" and is typically characterized by a rather specific t(12;15)(p13;q25) translocation generating an ETV6-NTRK3 gene fusion (Figure 1). However, other variant translocations can be present. IFS most commonly arises in the extremity (almost 50% of cases) and often presents with rapid initial growth sometimes followed by a more indolent course.

Metastatic spread is uncommon (1-13%) [START_REF] Orbach | Conservative strategy in infantile fibrosarcoma is possible: The European paediatric Soft tissue sarcoma Study Group experience[END_REF][START_REF] Orbach | Infantile Fibrosarcoma: Management Based on the European Experience[END_REF][START_REF] Sparber-Sauer | The Impact of Local Control in the Treatment of Children with Advanced Infantile and Adult-Type Fibrosarcoma: Experience of the Cooperative Weichteilsarkom Studiengruppe (CWS)[END_REF]. At diagnosis, primary tumors are considered to be unresectable in 48-62% of the cases and therefore require a multidisciplinary strategy with preoperative cytoreductive treatment and local therapy including conservative surgery (Figure 2) [START_REF] Orbach | Conservative strategy in infantile fibrosarcoma is possible: The European paediatric Soft tissue sarcoma Study Group experience[END_REF][START_REF] Orbach | Infantile Fibrosarcoma: Management Based on the European Experience[END_REF][START_REF] Sparber-Sauer | The Impact of Local Control in the Treatment of Children with Advanced Infantile and Adult-Type Fibrosarcoma: Experience of the Cooperative Weichteilsarkom Studiengruppe (CWS)[END_REF]. Recent studies confirm the excellent overall survival of children with IFS, and emphasize the challenge of tumor resection without anatomic or functional damage [START_REF] Orbach | Conservative strategy in infantile fibrosarcoma is possible: The European paediatric Soft tissue sarcoma Study Group experience[END_REF][START_REF] Grier | Chemotherapy for inoperable infantile fibrosarcoma[END_REF][START_REF] Koscielniak | Soft tissue sarcomas in infants younger than 1 year of age: a report of the German Soft Tissue Sarcoma Study Group (CWS-81)[END_REF][START_REF] Kurkchubasche | The role of preoperative chemotherapy in the treatment of infantile fibrosarcoma[END_REF][START_REF] Kynaston | Chemotherapy in the management of infantile fibrosarcoma[END_REF](8)[START_REF] Shetty | Role of chemotherapy in the treatment of infantile fibrosarcoma[END_REF][START_REF] Surico | Chemotherapy alone for the treatment of congenital fibrosarcoma: is surgery always needed?[END_REF]. Due to the very young age of patients, special attention must be paid to minimizing both the acute and chronic toxicities of therapy, including delivering drugs with minimal long-term consequences. The recent clinical developments of a new class of compounds blocking the NTRK molecular pathway (larotrectinib, entrectinib), which are still currently under clinical investigation, provide significant hope in finding a specific new way to treat patients with these tumors [START_REF] Liu | Entrectinib: an orally available, selective tyrosine kinase inhibitor for the treatment of NTRK, ROS1, and ALK fusionpositive solid tumors[END_REF][START_REF] Rolfo | Entrectinib: a potent new TRK, ROS1, and ALK inhibitor[END_REF][START_REF] Dubois | The Use of Neoadjuvant Larotrectinib in the Management of Children With Locally Advanced TRK Fusion Sarcomas[END_REF][START_REF] Bielack | Rapid, complete and sustained tumour response to the TRK inhibitor larotrectinib in an infant with recurrent, chemotherapy-refractory infantile fibrosarcoma carrying the characteristic ETV6-NTRK3 gene fusion[END_REF][START_REF] Laetsch | Larotrectinib for paediatric solid tumours harbouring NTRK gene fusions: phase 1 results from a multicentre, open-label, phase 1/2 study[END_REF][START_REF] Nagasubramanian | Infantile Fibrosarcoma With NTRK3-ETV6 Fusion Successfully Treated With the Tropomyosin-Related Kinase Inhibitor LOXO-101[END_REF][START_REF] Pavlick | Identification of NTRK fusions in pediatric mesenchymal tumors[END_REF][START_REF] Hong | Larotrectinib in patients with TRK fusion-positive solid tumours: a pooled analysis of three phase 1/2 clinical trials[END_REF].

Considering the evolving role of these new drugs in the overall strategy of IFS treatment, we review the scientific data available in the literature and debate the pros and cons of both strategies (conventional therapy vs. TRKI) in order to define a consensus for care of this disease. A consensus guideline developed by the Cooperative Study group for Pediatric Rare Tumors (EXPeRT) is presented in Appendix.

Overall International Strategies

For all groups, the mainstay of treatment for patients with biopsy-proven IFS is primary surgery to obtain complete resection when a complete non-mutilating excision is believed to be possible.

When not possible, an initial biopsy of the primary tumor is performed followed by systemic therapy to induce tumor shrinkage and improve resectability.

a. EpSSG and AIEOP/MMT Experience

In the EpSSG (European pediatric Soft tissue sarcoma Study Group) and AIEOP/SIOP-MMT groups (Associazione Italiana Ematologia Oncologia Pediatrica/International Society of Pediatric oncology-Malignant mesenchymal tumor committee), retrospective and prospective studies have shown that chemotherapy plays a major role in the treatment strategy for unresectable tumors, which represented 53% of all tumors(1, 2) (Table I). The VA regimen (vincristine-actinomycin-D) appeared to be very active in IFS. In these studies, VA frequently induced a partial response that facilitated surgery [START_REF] Orbach | Conservative strategy in infantile fibrosarcoma is possible: The European paediatric Soft tissue sarcoma Study Group experience[END_REF]. If the tumor responded to VA, and surgery became feasible, VA was continued up until the surgery and discontinued after. For those patients with insufficient response to VA, other effective regimens included VAC (vincristineactinomycin-D-cyclophosphamide) and VAdriaC (vincristine-doxorubicin-cyclophosphamide).

Overall, among patients treated with chemotherapy, 60% received only VA, 43% in the first study and 76% in the most recent one [START_REF] Orbach | Conservative strategy in infantile fibrosarcoma is possible: The European paediatric Soft tissue sarcoma Study Group experience[END_REF][START_REF] Orbach | Infantile Fibrosarcoma: Management Based on the European Experience[END_REF].

b. CWS Experience

The general treatment guidelines did not change over time or between various protocols. Special recommendations for IFS have been included since the CWS-96 study. The main regimens used were vincristine, actinomycin-D, cyclophosphamide, adriamycin (VACA) in CWS-81/86 and vincristine, actinomycin-D, cyclophosphamide (VAC) in CWS-91 studies [START_REF] Ferrari | Soft-tissue sarcomas in children and adolescents with neurofibromatosis type 1[END_REF]. Chemotherapy with VAC was recommended for patients after macroscopically incomplete resection (R2 or biopsy, IRS-III) and in case of progressive disease (PD)(3).

Total Burden of Therapy in EpSSG and CWS Studies

Three previous European studies, one retrospective and two prospective, analyzed the total burden of therapy for patients with IFS treated with conventional chemotherapy (Table I). In II) [START_REF] Orbach | Conservative strategy in infantile fibrosarcoma is possible: The European paediatric Soft tissue sarcoma Study Group experience[END_REF][START_REF] Orbach | Infantile Fibrosarcoma: Management Based on the European Experience[END_REF][START_REF] Sparber-Sauer | The Impact of Local Control in the Treatment of Children with Advanced Infantile and Adult-Type Fibrosarcoma: Experience of the Cooperative Weichteilsarkom Studiengruppe (CWS)[END_REF]. Among these patients, first-line therapy consisted of surgery alone (39%), perioperative chemotherapy followed by delayed surgery (29%), surgery and adjuvant chemotherapy (11%) or chemotherapy alone (16%). Among the 172 European patients treated, 162 were alive at the end of follow-up. Among survivors, 65 patients (40% of survivors) had been treated with surgery alone, and 64 patients (39%) with surgery combined with chemotherapy. Radiotherapy was delivered to 3% of survivors (five patients) in combination with other therapies. For the 129 patients treated with surgery, 91% were conservative (118 cases). Overall, 9/172 patients died of disease, one died from toxicity and 20 patients survived with severe functional deficits or had mutilating surgery [START_REF] Orbach | Conservative strategy in infantile fibrosarcoma is possible: The European paediatric Soft tissue sarcoma Study Group experience[END_REF][START_REF] Orbach | Infantile Fibrosarcoma: Management Based on the European Experience[END_REF][START_REF] Sparber-Sauer | The Impact of Local Control in the Treatment of Children with Advanced Infantile and Adult-Type Fibrosarcoma: Experience of the Cooperative Weichteilsarkom Studiengruppe (CWS)[END_REF]. In this series, almost 17% of patients with IFS may experienced significant negative long-term effects with conventional therapies (20 patients treated with mutilating surgery and 5 radiotherapy). In addition, 5-10% of treated patients (10 patients) died, mostly as a consequence of a tumor which was refractory to multiple lines of therapy (Table I).

NTRK Fusion Transcript Tumors and New Drugs against IFS

Under normal cellular conditions, the NTRK genes form a family of 3 proto-oncogenes (NTRK1, NTRK2 and NTRK3) respectively encoding the transmembrane Tropomyosin Receptor Kinases TRKA, TRKB and TRKC [START_REF] Matsuo | Proprioceptive afferents survive in the masseter muscle of trkC knockout mice[END_REF][START_REF] Byerly | Stage-specific inhibition of TrkB activity leads to long-lasting and sexually dimorphic effects on body weight and hypothalamic gene expression[END_REF][START_REF] Mantyh | Antagonism of nerve growth factor-TrkA signaling and the relief of pain[END_REF]. Activating fusions of these genes are oncogenic in many tumor types in both adults and children and are a major oncologic driver. Physiologically, after embryonal development, TRK receptors are expressed preferentially in the nervous system and involved in the regulation of pain (TRKA), memory and weight regulation (TRKB), and proprioception (TRKC) by binding specific ligands to each receptor. Neurotrophins and their TRK-receptors are key molecules involved in the regulation of survival, proliferation, and differentiation of the central nervous system during development and adulthood in vertebrates [START_REF] Ginsberg | Brain-derived neurotrophic factor (BDNF) and TrkB hippocampal gene expression are putative predictors of neuritic plaque and neurofibrillary tangle pathology[END_REF][START_REF] Skaper | Neurotrophic Factors: An Overview[END_REF]. Recently developed targeted drugs have the ability to inhibit TRK activity, including larotrectinib, repotrectinib, entrectinib, crizotinib, selitrectinib, lestaurtinib and others. Several of these drugs are highly active against multiple types of cancer harboring TRK fusions, including sarcoma, and across patient ages [START_REF] Dubois | The Use of Neoadjuvant Larotrectinib in the Management of Children With Locally Advanced TRK Fusion Sarcomas[END_REF][START_REF] Bielack | Rapid, complete and sustained tumour response to the TRK inhibitor larotrectinib in an infant with recurrent, chemotherapy-refractory infantile fibrosarcoma carrying the characteristic ETV6-NTRK3 gene fusion[END_REF][START_REF] Laetsch | Larotrectinib for paediatric solid tumours harbouring NTRK gene fusions: phase 1 results from a multicentre, open-label, phase 1/2 study[END_REF][START_REF] Drilon | Efficacy of Larotrectinib in TRK Fusion-Positive Cancers in Adults and Children[END_REF].

Larotrectinib is FDA-and EMA-approved for the treatment of adult and pediatric patients (no lower age limit restriction) with solid tumors that display an NTRK fusion, who have a disease that is locally advanced, metastatic or where surgical resection is likely to result in severe morbidity, and who have no satisfactory treatment options. Larotrectinib is a highly selective TRKI, with high potency against all TRK isoforms (TRKA, TRKB, and TRKC) [START_REF] Doebele | An Oncogenic NTRK Fusion in a Patient with Soft-Tissue Sarcoma with Response to the Tropomyosin-Related Kinase Inhibitor LOXO-101[END_REF]. To date, 29 treated patients with IFS have been reported (28 evaluable) among 48 children with TRK fusion sarcoma. The overall tumor response rate was 96% (82-100) [START_REF] Dubois | The Use of Neoadjuvant Larotrectinib in the Management of Children With Locally Advanced TRK Fusion Sarcomas[END_REF][START_REF] Laetsch | Larotrectinib for paediatric solid tumours harbouring NTRK gene fusions: phase 1 results from a multicentre, open-label, phase 1/2 study[END_REF][START_REF] Drilon | Efficacy of Larotrectinib in TRK Fusion-Positive Cancers in Adults and Children[END_REF]. For this drug, a liquid formulation is available which is important for young children unable to swallow capsules. The central nervous system penetration of larotrectinib in case of brain metastasis is unresolved, although responses in patients with brain metastases have been reported [START_REF] Hong | Larotrectinib in patients with TRK fusion-positive solid tumours: a pooled analysis of three phase 1/2 clinical trials[END_REF][START_REF] Wang | OATP1A/1B, CYP3A, ABCB1, and ABCG2 limit oral availability of NTRK inhibitor larotrectinib, while ABCB1 and ABCG2 also restrict its brain accumulation[END_REF]. Confirmed responses and durable disease control have also been seen in primary CNS tumors of various grades and histologies [START_REF] Hong | Larotrectinib in patients with TRK fusion-positive solid tumours: a pooled analysis of three phase 1/2 clinical trials[END_REF][START_REF] Doz | Activity of larotrectinib in TRK fusion cancer patients with primary central nervous system tumors[END_REF]. To date, 3 studies with Larotrectinib have been conducted, the study "1" (NCT02122913; Open label phase 1 study with a dose expansion in adult patients without requirement for NTRK gene fusion), the "NAVIGATE" study (NCT02576431; International open label phase 2 basket study for adult and pediatric patients ≥ 12 years of age with advanced solid tumors with NTRK gene fusion), and the "SCOUT" study (NCT02637687; International open label dose escalation and expansion study for pediatric patients ≥ 1 month to 21 years of age with advanced cancer or primary CNS tumors, including locally advanced IFS, with NTRK gene fusion required for the phase 2 expansion cohort) [START_REF] Dubois | The Use of Neoadjuvant Larotrectinib in the Management of Children With Locally Advanced TRK Fusion Sarcomas[END_REF][START_REF] Laetsch | Larotrectinib for paediatric solid tumours harbouring NTRK gene fusions: phase 1 results from a multicentre, open-label, phase 1/2 study[END_REF][START_REF] Hong | Larotrectinib in patients with TRK fusion-positive solid tumours: a pooled analysis of three phase 1/2 clinical trials[END_REF][START_REF] Drilon | Efficacy of Larotrectinib in TRK Fusion-Positive Cancers in Adults and Children[END_REF].

Entrectinib targets the tropomyosin receptor kinases (TRK A/B/C) overexpressed by cancer cells harboring NTRK1, NTRK2, and NTRK3 fusions, and also targets ROS1 and ALK gene fusions [START_REF] Liu | Entrectinib: an orally available, selective tyrosine kinase inhibitor for the treatment of NTRK, ROS1, and ALK fusionpositive solid tumors[END_REF][START_REF] Rolfo | Entrectinib: a potent new TRK, ROS1, and ALK inhibitor[END_REF]. Entrectinib demonstrated efficacy against TRK-fusion tumors with a meaningful intracranial response in patients with solid tumors and CNS metastases, mainly in adults, but also in older children [START_REF] Liu | Entrectinib: an orally available, selective tyrosine kinase inhibitor for the treatment of NTRK, ROS1, and ALK fusionpositive solid tumors[END_REF][START_REF] Rolfo | Entrectinib: a potent new TRK, ROS1, and ALK inhibitor[END_REF][START_REF] Desai | STARTRK-NG: A phase 1/1b study of entrectinib in children and adolescents with advanced solid tumors and primary CNS tumors, with or without TRK, ROS1, or ALK fusions[END_REF]. While a potent oral drug, it is only available in form of tablets, so little information about its use in young infants with fibrosarcoma exists [START_REF] Liu | Entrectinib: an orally available, selective tyrosine kinase inhibitor for the treatment of NTRK, ROS1, and ALK fusionpositive solid tumors[END_REF][START_REF] Robinson | Phase 1/1B trial to assess the activity of entrectinib in children and adolescents with recurrent or refractory solid tumors including central nervous system (CNS) tumors [Abstract][END_REF][START_REF] Doebele | Entrectinib in patients with advanced or metastatic NTRK fusion-positive solid tumours: integrated analysis of three phase 1-2 trials[END_REF]. Four international different studies have been conducted to date: ALKA-372-002 (EudraCT: 2012-000148-88, adult), STARTRK-1 (NVT02097810, adult), STARTRK-2 (NCT 02568267, adult) and STARTRK-NG (NCT02650401, Phase 1/1b dose-escalation and expansion study of entrectinib in pediatric patients with cancer) [START_REF] Desai | STARTRK-NG: A phase 1/1b study of entrectinib in children and adolescents with advanced solid tumors and primary CNS tumors, with or without TRK, ROS1, or ALK fusions[END_REF].

The rapid development of these different studies, across tumors and regardless of patient age, relying only on the presence of the somatic molecular abnormality, was made possible by a very strong collaboration between oncology teams and pharmaceutical companies. Currently, patients with metastatic disease receive TRKI for several years. Notably, the COG upfront study (NCT-03834961) will begin to address the question of the required duration of therapy, by treating patients with unresectable or metastatic tumors for two years and then following to evaluate if this duration treatment is long enough. Selitrectinib has demonstrated anti-tumor activity in diverse tumors that harbor TRK fusions and have acquired resistance to prior TRKI therapy, and continue to depend on TRK activity for growth and survival [START_REF] Hemming | Response and mechanisms of resistance to larotrectinib and selitrectinib in metastatic undifferentiated sarcoma harboring oncogenic fusion of NTRK1[END_REF]. An international phase I/II study (NCT03215511) of this drug is currently being conducted in patients (children and adults) with advanced solid tumors that harbor an NTRK gene fusion who relapsed, became unresponsive, or were intolerant to a prior TRK inhibitor.

Remaining Controversies

Available data from infants with advanced IFS demonstrate that non-mutilating surgery and conventional chemotherapy very often result in complete remission. New targeted drugs also frequently induce an early and significant tumor response. The question is therefore raised whether TRKI should be use instead of conventional chemotherapy in first-line therapy for infants with IFS. There is a lack of consensus among the authors regarding the preferred approach. Notably, COG has initiated a phase II clinical trial with larotrectinib for patients with previously untreated solid tumors including IFS (NCT-03834961). Chemotherapy drug administration is challenging to manage in such young patients (due to need for central venous catheter insertion, risk of systemic infections, weekly hospital visits for chemotherapy administration, potential acute toxic side effects such as veno-occlusive disease VOD or neuropathy). VA is preferred over VAC chemotherapy (cyclophosphamide) or anthracycline containing regimens, as it does not contain toxic drugs with gonadal, mutagenic and cardiac toxicities, previously used in up to 53-87% of all patients [START_REF] Kurkchubasche | The role of preoperative chemotherapy in the treatment of infantile fibrosarcoma[END_REF][START_REF] Matsuo | Proprioceptive afferents survive in the masseter muscle of trkC knockout mice[END_REF][START_REF] Ginsberg | Brain-derived neurotrophic factor (BDNF) and TrkB hippocampal gene expression are putative predictors of neuritic plaque and neurofibrillary tangle pathology[END_REF][START_REF] Skaper | Neurotrophic Factors: An Overview[END_REF]. Errors are nevertheless possible due to the need of several chemotherapy dilutions and dose adjustments in young patients [START_REF] Orbach | Conservative strategy in infantile fibrosarcoma is possible: The European paediatric Soft tissue sarcoma Study Group experience[END_REF][START_REF] Orbach | Infantile Fibrosarcoma: Management Based on the European Experience[END_REF]. On the other hand, targeted therapy for NTRK fusion cancer with larotrectinib can result in a rapid, dramatic response even after the failure of chemotherapy [START_REF] Bielack | Rapid, complete and sustained tumour response to the TRK inhibitor larotrectinib in an infant with recurrent, chemotherapy-refractory infantile fibrosarcoma carrying the characteristic ETV6-NTRK3 gene fusion[END_REF]. Oral larotrectinib does not require a central venous catheter and consequently results in fewer hospital visits. This drug resulted in grade 3-4 treatment-related adverse events in 18% of children in the pediatric phase 1 study [START_REF] Hong | Larotrectinib in patients with TRK fusion-positive solid tumours: a pooled analysis of three phase 1/2 clinical trials[END_REF]. Mild hepatic and hematologic toxicities are frequently seen. In children, primary resistance has been rare. Updated pediatric data presented in 2019, showed that all 29 patients with IFS experienced tumor reduction. Across all patients, the overall response rate was 96% (82-100) with 87% of responding tumors remaining in response at one year and 94% of patients alive at one year. Several patients were able to discontinue therapy after surgical resection, including three who had pathologic complete remissions (no viable tumor in the resection specimen) [START_REF] Geoerger | Larotrectinib efficacy and safety in pediatric patients with TRK fusion cancer[END_REF]. In the authors' experience, tumor responses after conventional chemotherapy generally occur slowly over several months, whereas larotrectinib may lead to an early response (median time to response 1•8 months, with clinical improvement noted within days to weeks), which may be more important when there are life-threatening symptoms including tumor bleeding or organ compression (1-3, 13, 14, 25, 31)(Table II).

The median duration of conventional chemotherapy in European cases with localized disease is 4 to 6 months. For initially unresectable tumors, the optimal duration of larotrectinib drug administration has not been defined and could last from 4 months to more than 1 year (1-3, 13-15, 25). It is nevertheless proposed to stop larotrectinib after a complete surgery of the primary has been performed in localized tumors [START_REF] Dubois | The Use of Neoadjuvant Larotrectinib in the Management of Children With Locally Advanced TRK Fusion Sarcomas[END_REF]. Patients with metastatic disease or with persistent unresectable disease despite tumor reduction remain on therapy for an extended period of time. It

is not yet known for how long larotrectinib therapy should be continued in case of a complete clinical and radiological response of the tumor without surgery. The results of the attempts to discontinue therapy in these situations are not yet available.

Data on metastatic IFS cases are too scarce to be scientifically conclusive [START_REF] Sparber-Sauer | The Impact of Local Control in the Treatment of Children with Advanced Infantile and Adult-Type Fibrosarcoma: Experience of the Cooperative Weichteilsarkom Studiengruppe (CWS)[END_REF][START_REF] Parida | Clinical management of infantile fibrosarcoma: a retrospective single-institution review[END_REF][START_REF] Akyuz | Infantile fibrosarcoma: retrospective analysis of eleven patients[END_REF]. Even if conventional intensive therapy with multidrug regimens associated with local ± distant tumor resections can cure some affected patients, the authors consider that patients in this situation are likely to benefit from TRKIs [START_REF] Dubois | The Use of Neoadjuvant Larotrectinib in the Management of Children With Locally Advanced TRK Fusion Sarcomas[END_REF][START_REF] Laetsch | Larotrectinib for paediatric solid tumours harbouring NTRK gene fusions: phase 1 results from a multicentre, open-label, phase 1/2 study[END_REF][START_REF] Drilon | Efficacy of Larotrectinib in TRK Fusion-Positive Cancers in Adults and Children[END_REF].

Finally, another aspect of this comparison is the total cost of the therapy. Recently England's National Institute for Health and Care Excellence (NICE), considered the cost-effectiveness calculations and Larotrectinib's benefit over existing treatment options very uncertain.

Germany's cost-effectiveness agency, IQWiG, also rejected the drug on insufficient data. The cost of 6 months of weekly infusions of chemotherapy and central venous access insertion is estimated around €13,000 in Europe (without considering any side effect treatment costs). The price of twice daily oral larotrectinib (100 mg/m²/dose) over a 6 month period is estimated around €60,000, for a 0.5 m 2 infant (Personal analyze for Germany).

Conclusions

TRKI offers a novel, well-tolerated and often highly effective treatment for infants with NTRK gene fusion-positive IFS. Moreover, the oral solution of larotrectinib allows for easy administration in very young patients. The role of this effective drug upfront requires further study due to the absence of knowledge regarding its long-term effects, especially concerning neuro-developmental toxicity in very young children as TRK proteins are important in the early development of the brain. So far, no specific medium-term toxicity has been reported in patients included in ongoing protocols. However, long term follow up data need to be systematically captured/registered in an international study in order to answer the important question of impact on long term neurological/neuropsychological function. In cases of refractory tumors, lifethreatening complications, or of metastatic tumors, TRKIs should be immediately considered.

The final decision should also take the parental choice into consideration. Due to the real efficacy of TRKI, the authors recommend aggressive surgery to be only considered after failure of both TRKI and multiple conventional chemotherapy regimens. The main aim of the neoadjuvant therapy is to obtain a tumor reduction to allow a complete resection with limited functional consequences. Tumor volume reduction may not be a strict criterion to assess a favorable response; more important is sufficient tumor regression away from vital and functional structures (typically neurovascular bundles) to allow tumor resection. Timing for the local therapy should therefore be discussed within the local multidisciplinary team. TRKI should be considered in patients with metastatic disease, when conventional chemotherapy fails and as an upfront option in a clinical trial. Outside a clinical trial, additional data are needed to resolve the lack of consensus about frontline use of conventional chemotherapy vs. TRKI on patients with localized disease. With the current state of our knowledge, both options should be considered, leaving it up to the physician together with the patient and parents to make a choice. Due to the potential long- IFS should be suspected whenever a young child is born with or later presents with an indolent highly vascularized mass mainly localized in the extremities. The diagnosis may be clinically challenging and should be differentiated from other benign or malignant lesions; i.e. rapidly involuting congenital hemangioma (RICH), hemangioendothelioma tufted/kaposiform, immature hemangioma; arteriovenous malformation; myofibroma, desmoid-type fibromatosis; rhabdoid tumor, rhabdomyosarcoma, or undifferentiated sarcoma.

Histological Diagnosis

When IFS is suspected, a histological diagnosis through a surgical procedure or core-needle biopsy (18 or 16 Gauge) must be obtained [HR]. The biopsy must be large enough to allow In its absence, false negative testing, variant fusions, and other diagnoses should be considered [HR].

Diagnostic and Staging Investigations

The primary tumor's extension must also be evaluated with magnetic resonance imaging (MRI) with contrast enhancement (highly preferred over computerized tomography (CT)-scan) [HR].

Regional lymph node involvement should be studied through clinical evaluation and imaging. As nodal spreading is rare in IFS (<3%), any suspected lymph node (i.e., short axis > 10 mm, central Investigational, newer generation TRKI may be considered for patients who progress on prior TRKI, especially when resistance is associated with resistance mutations in the kinase domain of the NTRK fusion. Selitrectinib has demonstrated anti-tumor activity in diverse tumors that harbor TRK fusions and have acquired resistance to prior TRKI therapy, and continue to depend on TRK activity for growth and survival [START_REF] Hyman | Phase I and expanded access experience of LOXO-195 (BAY 2731954), a selective next-generation TRK inhibitor (TRKi)[END_REF]. Similarly, there are reports of activity of repotrectinib in this setting [START_REF] Drilon | Repotrectinib (TPX-0005) Is a Next-Generation ROS1/TRK/ALK Inhibitor That Potently Inhibits ROS1/TRK/ALK Solvent-Front Mutations[END_REF]. Therefore, repotrectinib, selitrectinib or entrectinib could be proposed in case of failure of larotrectinib if the resistance is caused by the appropriate mechanisms [R].

iii. Radiotherapy

Radiotherapy should not be used in infants due to its potential late consequences, mainly limbgrowing retardation, organ dysfunction, and secondary malignancies [R].

iv. Other

Although cases of spontaneous regression of IFS in babies have been reported, it seems to be very exceptional. As a matter of fact, a "wait-and-see" strategy is not recommended in IFS 

Chemotherapy schedule

VA regimen (vincristine, actinomycin-D):

Vincristine: Bolus injection, in 10 ml 0.9% Nacl.
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  2010, the AIEOP and MMT groups performed a retrospective review of 56 infants under the age of 2 years with IFS treated between 1979 and 2005 on six European studies. Between 2005 and 2012, a cohort of 50 infants from birth to 24 months with localized IFS was then prospectively registered in the EpSSG database and published in 2016. Finally, the CWS group recently presented their experience of 66 infants with IFS, prospectively registered in 5 consecutive trials and one registry. A total of 106 EpSSG/AIEOP/MMT patients and 66 CWS patients treated from 1975 to 2017 has therefore been compiled (Table
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 1 Figure 1. Molecular ETV6-NTRK3 fusion transcript present in IFS and molecular analysis to
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  histological and genetic tests (fresh and frozen tissue mandatory) [HR]. A review of the histological slides by a pathologist with proven experience in pediatric tumors and especially in pediatric sarcoma is highly recommended [HR]. In addition to standard immunochemistry histological examination, the NTRK fusion transcript should be systematically assessed (by FISH, RT-PCR, or RNA/Whole genomic sequencing) or the break-apart could be found by FISH [HR].

  necrosis) should be confirmed by fine needle aspiration [R] or with nodal biopsy if negative [HR].A chest CT scan should be done to detect lung metastases[R]. There are no data about the use of PET for the evaluation of primary tumor and metastatic dissemination in this tumor[ANP].b. TreatmentPatients/families should be offered the opportunity to enroll in a prospective trial, if available, and to participate in clinical data collection in national or international databases [HR].Therapeutic approch should be discussed within the local multidisciplinary team [HR].i. SurgeryTumor biopsy is the usual initial approach[HR]. Primary surgery after diagnosis should be considered only in patients with localized tumors (no evidence of lymph node or metastatic disease) that can be completely resected without any functional consequences. In case of complete surgery (R0/IRS I) or surgery with microscopic residual disease (R1/IRS II), no further treatment is recommended [HR]. Initial large mutilating surgery should be avoided. In case of initial inoperability (R2/IRS III), systemic neoadjuvant therapy should be delivered. Conservative delayed surgery should be considered after tumor reduction, continuing to avoid mutilating resection. ii. Conventional Chemotherapy Regimens IFS are chemo-sensitive tumors with a major response to chemotherapy in approximately 2/3 of patients. Chemotherapy is recommended when conservative complete tumor resection is not possible at diagnosis [HR]. The main purpose of chemotherapy is to achieve tumor shrinkage to allow delayed non-mutilating tumor resection. Adjuvant chemotherapy is not required after initial R0 / R1 resection [HR]. Response to chemotherapy can be slow (several months) and failure with regards to chemotherapy should only be discussed in case a tumor frankly increased (>25% volume increase) or in the absence of tumor reduction after three months of therapy. Specific attention should be paid to the management of chemotherapy in very young infants. Considering the age of the patients and the existing literature, regimens without alkylating or anthracycline agents (VA regimen) should be chosen as initial treatment [HR]. Details regarding dosages are available on the Supplemental material 1. Chemotherapy should be continued until surgery and can be stopped after successful tumor resection. In case of complete clinical and radiological remission after neoadjuvant chemotherapy, delayed surgery can be avoided [R]. Mutilating surgery should be avoided as much possible and discussed only after failure of several lines of therapy, including NTRK inhibitors (TRKI) [R].No study has directly compared the efficacy of TRKI and conventional chemotherapy so far, mainly due to the fact that initially only patients who did not respond to conventional chemotherapy were included in the TRKI studies. In case of life-threatening situations that require rapid tumor decrease (cervical compressive primary, hemorrhagic shock for instance), the use of TRKI should be immediately considered [R]. If the response to VA is not sufficient enough to allow conservative surgery, TRKI should be considered [HR]. In the absence of availability of such drugs, ifosfamide and/or cyclophosphamide and/or doxorubicin could be added [R]. TRKI should be considered as the first-line treatment for rare patients with metastatic IFS, if available [R]. Alternative treatment may include alkylating agents and/or anthracycline (e.g. vincristine-actinomycin-D-cyclophosphamide VAC, ifosfamide-vincristine-D-actinomycin-D IVA, ifosfamide-doxorubicin). Following systemic therapy, surgical resection of the primary tumor and, when possible, the metastases may be considered [ANP].

[

  ANP]. No specific genetic counseling is proposed to families of children with IFS [HR].

Table I .

 I Clinical characteristics of patients with infantile fibrosarcoma (European published data)

													1973-2006
	Type of study	Prospective	Database	Prospective	Retrospective	Retrospective	Database	Retrospective Retrospective Retrospective	Database
	Yes				4 (6)			3 (6)				5 (9)
	Chemotherapy received Number of pts		66	18		54	13		15		224	8	7	56	74
	Yes Median age (months)	1 . 7 [0-21.5]	CWS(3) 37 (66) 20 . 4[0-288]	1 . 89 [0-19]	EpSSG(1) 31 (62) 2 . 5 [0-16]		AIEOP/ MMT groups(2) 29 (55) 3 [3-36] [0-24]	4 [0-10]	0 [0-7]	2.6 [0-24]	-
	No Mutilating surgery		6%	n=66 (%) 29 (44) ?		6%	n=50 (%) 19 (38) ?		13%		n=56 (%) 24 (45) ?	0	?	10%	?
	NTRK translocation Type of study N.A. Radiotherapy CR after first-line therapy Gender Yes Alkylating CT	2% 56%	74% (31/42 tested) Prospective -? 62 (94) ?		2% 20%	87% (34/39 tested) Prospective -0% 43 (86) ?		20% * 53%	69% (9/13 tested) 3 ? Retrospective 47 (82) ?	12% * 87%	0 ?	6% ?	? ?
	Female No Anthracycline agents		11%	27 (41) 4 (6) ?		4%	18 (36) 7 (14) ?		13%		21 (37) 9 (8)	?	0	?	?	?
	Male Relapse EFS			81%	39 (59) ?		90.7%	32 (64) 100%		8 events		35 (63)	?	-	100%	81%	-
	Age Yes OS			98%	7 (11) ?		94.4%	2 (4) 100%		3 deaths		6 (11) 90.6%	2 †/8	100%	89%	94%
	<1 month No Note		tumors 2 metastatic	23 (35) 55 (89) tumors Only HN			20 (20) 41 (82) -				17 (32) 41 (89)
	1-3 months Outcome				23 (35)			14 (28)				15 (27)
	4-12 months Progressive disease			16 (25) 3 (5)			12 (24) 7 (14)				16 (29) N.A.
	>12<24 months Dead of disease			3 (5) 2			4 (8) 2				7 (12) 5
	Primary tumor size (cm) Dead of toxicity			-			1				-
	≤ 5cm Survivals				29 (45)			23 (46)				21 (37)
	>5cm Event-Free survival			33 (52) 5 Y 81% (95% IC ± 16)	27 (54) 3 Y 84% (95% IC 70.5-91.7)	35 (63) 5 Y 81% (95% IC 67-90)
	N.A. Overall survival			2 (3) 5 Y 98% (95% IC ± 3)	-3 Y 94% (95% IC 82.5-98.0)	-5 Y 89% (95% IC 76-95)
	Origin site of primary										
	Extremities	Metastatic tumor.	44 (67)			27 (54)				37 (66)
	Others				18 (27)			14 (28)				14 (25)
	Head and neck, Orbital			4 (6)			7 (14)				5 (9)
	Genitourinary			0			2 (4)				0
	IRS group											
	I				17 (26)			11 (22)				12 (21)
	II				15 (23)			8 (16)				15 (27)
	III				32 (48)			31 (62)				26 (46)
	IV				2 (3)			-				2 (4)
	N.A.				-			-				1 (2)
	RT at any time										
	Yes				1 (2)			1 (2)				3 (5)
	Best resection at any time*									
	R0				32 (48)			25 (51)				N.A.
	R1				15 (23)			12 (25)				N.A.
	R2				8 (12)			1 (2)				N.A.
	Biopsy only (no surgery)			11 (17)			11 (22)				N.A.
	Mutilating surgery at any time								

Abbreviations: CR, complete remission; RT, radiotherapy; y, years; N.A, not available; R0, complete resection; R1, microscopic residue; R2, macroscopic residue; EpSSG, European pediatric Soft tissue sarcoma group; CWS, Cooperative Weichteilsarkomstudiengruppe, AIEOP/ MMT, Italian Association of Pediatric Hematology and Oncology/Mesenchymal Malignant tumors groups. *exclusion of toxic death.

Table II. Main recent large series published on infantile fibrosarcoma

Abbreviations: EFS, event-free survival; OS, overall survival; HN, head and Neck; Mets, metastasis; pt, patient; CT, chemotherapy; VA, vincristine-D Actinomycin; NCDB, national cancer database; EpSSG, European pediatric Soft Tissue Sarcoma Group; Mets, * Mets 1 pt * Mets 1 pt 46% only

  For children < 3 months or < 5 kg: 25 µg/kg/injection for the 2 first cycles (2 injections) then if good tolerance 33 µg/kg/injection for further injections and 50 µg/kg/injection only when age > 6 months and weight > 8 kg; If possible try to postpone this drug after 3 months of age. -For children 3-6 months and 5-8 kg: 33 µg/kg/injection for the 2 first cycles (2 injections) then if good tolerance 40 µg/kg/injection for further injections and 50 µg/kg/injection only when age > 6 months and weight > 8 kg; -For children 6-12 months and 8-10 kg: 40 µg/kg/injection for the 2 first cycles (2 injections) then if good tolerance 50 µg/kg/injection for further injections until age > 12 months and weight > 10 kg; For children < 3 months or < 5 kg: 20 mg/kg/injection for the 2 first cycles (2 injections) then if good tolerance 25 mg/kg/injection for further injections and 40 mg/kg/injection only when age > 6 months and weight > 8 kg; if possible, try to postpone the alkylating agent after the age of 1 month -For children 3-6 months and 5-8 kg: 25 mg/kg/injection for the 2 first cycles (2 injections) then if good tolerance 30 mg/kg/injection for further injections and 40 mg/kg/injection only when age > 6 months and weight > 8 kg; -For children 6-12 months and 8-10 kg: 30 mg/kg/injection for the 2 first cycles (2 injections) then if good tolerance 40 mg/kg/injection for further injections until age > 12 months and weight See dosages above. Ifosfamide-doxorubicin regimen: a course every 21 days. A central line is essential and mandatory for the administration of hydration, uromitexan and anthracyclin. Maximum 4 cycles. Days 1 and 3, IV 3 hours, with hydration 100 ml/kg/d G5% dextrose and uromitexan (120% of ifosfamide dosage) day 1 to 4. See dosage above (maximum 6 g/m²/course). First 2 first courses, use only 2 days of ifosfamide (maximum cumulative dosage: 200 mg/kg/course). Doxorubicin: in 0.9% saline IV 4 hours, days 1 and 2 (Maximum 60 mg/m²/course). NC has consulted for Roche and BMS, and received reimbursement for travel and accommodations to attend medical congress and advisory boards. EK/AF/MC have no conflicts of interests. MC reports advisory board/consultancy position for Bayer, Roche, EISA, Lilly, Merck, Tesaro, Halozyme.

	-> 10 kg;
	-For children > 12 months and > 10 kg: 1.2 g/m²/injection.
	For new born or children < 1 month, propose initial observation to postpone drug administration -For children < 3 months or < 5 kg: 25 µg/kg/injection for the 2 first cycles (4 injections) then if good tolerance 33 µg/kg/injection for further injections and 50 µg/kg/injection only when age > 6 months and weight > 8 kg; -For children 3-6 months and 5-8 kg: 33 µg/kg/injection for the 2 first cycles (4 injections) then if good tolerance 40 µg/kg/injection for further injections and 50 µg/kg/injection only when age > 6 months and weight > 8 kg; -For children 6-12 months and 8-10 kg: 40 µg/kg/injection for the 2 first cycles (4 injections) then if good tolerance 50 µg/kg/injection for further injections until age > 12 months and weight > 10 kg; Vincristine and actinomycin-D: -For children < 3 months or < 5 kg: No doxorubicin
	-For children > 12 months and > 10 kg: 1.5 mg/m²/injection (max 2 mg). -For children 3-6 months and 5-8 kg: 0.6 mg/kg/injection for the 2 first cycles (2 injections)
	then if good tolerance 0.8 mg/kg/injection for further injections and 1 mg/kg/injection only when
	Actinomycin-D: IV 30', in 10 ml G5% dextrose. age > 6 months and weight > 8 kg;

-For children > 12 months and > 10 kg: 1.5 mg/m²/injection (max 2 mg).

VAC regimen (vincristine, actinomycin-D, cyclophosphamide):

Cyclophosphamide: IV 60' -Ifosfamide:

Funding support: The ExPO-r-Net project was cofounded and financed by the European Union's health program within ERN PaedCan network. The CWS-81 trial was supported by the Federal Ministry of Research and Technology no. 01ZP0831, the CWS-86, -91, -96, and -2002P trials were supported by grants from the German Cancer Aid Foundation, Bonn, Germany (CWS-86: no. M34/87/Tr1, CWS-91: no. M76/91/Tr2, CWS-96: T9/96/TrI, CWS-2002P: 50-2721-Tr2), SoTiSaR with grant no. A2007/13DKS2009.08 from the Deutsche Kinderkrebsstiftung, Bonn, Germany, and the Foerderkreis krebskranke Kinder Stuttgart, Germany. TWL is supported by the Norma and Jim Smith Professorship of Clinical Excellence and Eugene P. Frenkel, M.D. Scholarship in Clinical Medicine.

term effects of alkylating agents and anthracyclines, in case of failure of VA regimen, we recommend to switch medical therapy to TRKI. Taking into account all this information, the authors have proposed a treatment algorithm for patients with IFS (Figure 3).

Appendix

1.

Methodology for Expert Recommendations and Consensual Guidelines:

The ExPO-r-Net was a 3-year project that endeavored to build a European Reference Network