Larotrectinib in a NTRK-rearranged soft tissue sarcoma in the
neoadjuvant setting: a case report.
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Key Clinical Message
Patients with soft tissue sarcomas should be assessed for neurotrophic tropomyosin receptor
kinase (NTRK) gene fusions as neoadjuvant treatment with larotrectinib may prevent amputation.

Abstract

NTRK gene-fusions are rare but can occur in diverse cancers. The NTRK inhibitor larotrectinib is
newly approved by the FDA. This paper reports the first case of a man with a NTRK-rearranged
soft tissue sarcoma treated with larotrectinib in the neoadjuvant setting, in Belgium, to avoid limb
amputation.

Introduction

Soft tissue sarcomas (STS) are very rare tumors with over 80 histological entities and even more
molecular subsets. Surgery is the cornerstone of treatment and the standard surgical procedure
is a wide excision to achieve negative margins.

About forty percent of STS occur in the extremities of the limbs, and less than ten percent of cases
need amputation.! Neoadjuvant chemotherapy can facilitate surgery by inducing sufficient
shrinkage of the tumor to allow limb-sparing surgery.?

Neurotrophic tropomyosin receptor kinase (NTRK) gene fusions result in the constitutive
activation of TRK receptors. The fusion proteins can lead to oncogenesis by activating the
PI3K/AKT, RAS/MAPK/ERK and PLC-gamma signaling pathways. These pathways lead to cell
differentiation, proliferation and survival.>*> NTRK gene fusions are found in about one percent
of all solid tumors and can be a target for NTRK-inhibitors.®

Larotrectinib is an oral, highly selective, pan-TRK inhibitor.”



Here we describe the first case of a man with a NTRK-rearranged STS treated with larotrectinib in
the neoadjuvant setting in Belgium to avoid limb amputation.

Case

A 30-year old male presented to the outpatient clinic in February 2019 with a bleeding mass on
his distal left leg. He had scars on both sides of the ankle due to multiple previous childhood
surgeries between 1992 and 2002 for a tumor classified as pseudosarcomatous dysplasia with no
sign of malignancy.

The mass was painless and non-pulsatile but bled upon removal of the bandages and continued
to bleed without the application of a compression bandage. The patient described the lesion as
fast-growing.

A complete oncologic workup of the lesion was performed revealing a voluminous, fleshy,
heterogenous tumor measuring approximately 11 x 14 x 8 centimeters (cm). The tumor invaded
the Kager space, destroying the posterior cortical of the tibia, and surrounded the left Achilles
tendon (Figure 1 A, B).

We performed a needle biopsy. The pathology revealed a CD34 and S100 co-expressing spindle
cell tumor, morphologically resembling lipofibromatosis-like neural tumor variant and staining for
pan-TRK. We then performed a surgical biopsy to obtain sufficient material to carry out next
generation sequencing. It confirmed a NTRK-rearranged lipofibromatosis-like neural tumor with
a new fusion partner SPECC1L.2

It was decided to treat the lesion with neoadjuvant lacotrectinib in an attempt to save the limb
as the patient was strongly against amputation. While the authorization for larotrectinib use was
under consideration, the tumor proliferated, and the skin ruptured at the biopsy site. Bleeding
remained constant, there was a putrid smell related to the necrosis, and the mass on the inner
part of the distal tibia interfered with walking ability. We decided to debulk the extrophic part of
the lesion in May 2019 (Figure 1 C). The pathology once again showed a NTRK-rearranged so-
called lipofibromatosis-like neural tumor that was now progressing to undifferentiated sarcoma.

InJune 2019, the tumor measured 17.4 x 11 x 6.8 cm on MRI and the patient started larotrectinib
(Figure 2 A). Treatment was well tolerated. The only adverse event reported was grade 1 fatigue.
After two weeks of treatment, the bleeding had stopped, and we observed a decrease in the size
of the lesion after six weeks (Figure 2 B).

In February 2020, after the patient had undergone eight months of treatment and following
discussion with the sarcoma multidisciplinary team, we decided to perform limb salvage surgery
to remove the tumor. Given that several neurovascular structures were enclosed, R1 resection
was planned followed by radiotherapy (Figure 3).

The main goal of surgery was to remove the tumor while preserving the mobility, stability and
sensitivity of the foot. The lesion was removed en bloc using a double medial and lateral



approach. The surgery proved to be difficult as the lesion had induced local fibrosis and was partly
involuted. We first isolated the posterior tibial pedicle proximal to the lesion and dissected it out
of the lesion. The artery was obliterated by the tumor, but we were able to salvage the nerve.
The Achilles, tibialis posterior, flexor digitorum longus and flexor hallucis longus tendons were
preserved. The periosteum of the tibia was removed with the lesion. The superficial sensitive
nerves (intermediate dorsal cutaneous nerve and lateral branch of the peroneal nerve) were
preserved. The lesion was removed whole with the skin fistula existing on the inner part of the
calf where the tumor had previously grown out of the limb. The specimen was sent for
pathological analysis.

The pathologist found a grade 3 NTRK-related spindle cell sarcoma measuring 12.5x 5.0 x 2.5 cm.
The distal and medial margins were microscopically positive (pre-planned-R1). The tumor was
classified as ypT3NOMO.? Comparison with the previous sample showed more severe nuclear
atypia with more spindle cells.

Adjuvant radiotherapy consisting of 65 Gray in 30 fractions was carried out between April 6 and
May 19, 2020.

Three months after the completion of radiotherapy, the patient was disease-free, able to walk
adequately on the affected limb, and back to living normal life.

At the time of writing, there is no evidence of disease and the patient remains in active follow-
up.

Discussion

This case describes the first patient in Belgium to receive larotrectinib in the neoadjuvant setting
for a NTRK-rearranged soft tissue sarcoma. The patient achieved a partial response, offering the
possibility of curative limb-sparing surgery.

The cornerstone of soft tissue sarcoma treatment is complete surgical resection with
histologically negative margins by an experienced surgeon. As forty percent of soft tissue
sarcomas are localized in the limbs, this approach leads, however, to significant patient
morbidity.! The use of adjuvant treatments is facilitating limb-sparing curative strategies. In one
study, a limb-sparing curative strategy with adjuvant radiotherapy on the pre-planned margin
showed similar results to amputation with better quality of life.l° For large (> 5cm) or deep tumor
with high-grade histology, neoadjuvant chemotherapy with anthracyclines plus ifosfamide
remains standard.!

Evaluation of this case revealed a NTRK-rearranged lipofibromatosis-like neural tumor. NTRK gene
fusions are very rare in soft tissue sarcoma. One group found them in only eight out of 1272
patients with soft tissue sarcoma.'? In our patient, NTRK was rearranged with a new fusion
partner, SPECC1L, which, to our knowledge, has not been previously reported in the literature.
This gene is located at 22q11.23 and is involved in the migration of neural crest cells during



embryology via regulation of Cytospin-A.2 As a result of the NTRK-fusion gene, our patient was
able to be treated with larotrectinib with a successful outcome and less side-effects than would
be expected with standard anthracycline-based treatment.

Larotrectinib has been approved by the US Food and Drug administration since November 2018
for adult and pediatric patients with solid tumors harboring a NTRK gene fusion.!® Three initial
trials (LOXO-TRK-14001 (NCT02122913); SCOUT (NCT02637687), NAVIGATE (NCT02576431))
assessed the efficacy of larotrectinib in adults and children with various tumor types harboring
NTRK fusions for an overall response rate of approximately seventy-five percent.>'3 Although
well-tolerated, adverse events reported with larotrectinib include fatigue, gastrointestinal
disorders (nausea, vomiting, diarrhea and constipation), dizziness, cough and increased alanine
and aspartate transaminases. Long-term administration is feasible. 3

Larotrectinib has also been assessed in soft tissue sarcoma. In the pediatric phase | trial of
larotrectinib, five children with TRK-fusion soft tissue sarcoma all responded to treatment: two
had a partial response, two had a pathologic complete response, and one had a nearly pathologic
response (>98% treatment effect).!* One adult patient with metastatic uterine fusion NTRK
sarcoma also had a complete response after 16 months of larotrectinib.'®> Another 8-year old girl
with recurrent NTRK soft tissue sarcoma had a complete response after six months of
larotrectinib.1® A separate phase /1l study in pediatric patients confirmed an objective response
rate of 93% and a good safety profile.?’

In 2020, an updated pooled analysis of the three initial larotrectinib studies showed an overall
median duration of response, progression-free survival and overall survival of 35.2, 28.3 and 44.4
months, respectively, in 260 treated patients. In the 153 patients evaluable for efficacy, the
overall response rate was 79% with 16% complete responses.8 This analysis also confirmed the
drug’s favorable safety profile.

Despite encouraging study results, resistance can occur with acquired mutations in the NTRK
gene. Second generation TRK inhibitors are under clinical development, and preclinical trials are
proving efficacious in inhibiting the mutant NTRK fusion-gene.!?

Our patient case, and other reports, highlight the importance of searching for NTRK gene fusions
even if they are rare. Larotrectinib is a well-tolerated target therapy and can save limbs. Further
research is required to validate its use in the neoadjuvant setting as an alternative to
chemotherapy.
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List of figure legends

Figure 1: Lesion at diagnosis assessed by (a) photograph and contrast-enhanced MRI (b) fat-
suppressed axial T1-weighted images and (c) sagittal T1-weighted images. MRI demonstrated a
well-defined enhancing mass of the posterior compartment of the leg surrounding the Achilles
tendon (arrow) and eroding the posterior tibial cortex (arrowhead).

Figure 2: Photographs of the left leg (a) before and (b) after three months of larotrectinib therapy.
Figure 3: Lesion before surgery assessed by (a) photograph and contrast-enhanced MRI (b) fat-
suppressed axial T1-weighted images and (c) sagittal T1-weighted images. MRI showed a
significant decrease in tumor volume with large non-enhanced areas suggestive of tissue necrosis
(arrows).



