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ABSTRACT

Background. Infantile fibrosarcoma is a rapidly growing soft tissue tumor, often managed by surgical resection,
with chemotherapy and radiotherapy as additional options. Due to the high local aggressiveness and surgical
morbidity, targeted therapies like larotrectinib can enhance quality of life and preserve organs, particularly in
limb-threatening cases. Here, we present three cases where larotrectinib prevented mutilating surgeries.

Cases. The first patient presented antenatally with a 75 x 48 mm oral floor mass, severely narrowing the airway.
Surgery was unfeasible due to invasion of vital organs, and complications arose with conventional chemotherapy.
Following detection of an ETV6-NTRKS3 fusion, larotrectinib was initiated, resulting in complete regression
after two years. The second patient had a 42 x 37 mm right-hand tumor confirmed as infantile fibrosarcoma, for
which initial treatment suggested amputation. After identifying an ETV6-NTRKS fusion and failing to respond
to chemotherapy, larotrectinib led to significant regression by year two, preserving hand function. The third
patient presented with a 56 x 55 mm right foot mass at birth. Chemotherapy proved ineffective, and larotrectinib
was initiated due to an ETV6-NTRK fusion signal, ultimately achieving near total regression within one year
and avoiding amputation. All three cases demonstrated successful outcomes with targeted therapy.

Conclusions. These cases emphasize the importance of advanced molecular studies, like next-generation
sequencing, for childhood tumors and integrating research with clinical trials. tropomyosin receptor kinase
inhibitor larotrectinib may offer a safe and effective alternative to chemotherapy for NTRK fusion-positive,
metastatic, or unresectable tumors.
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Fibrosarcoma, a rare malignant soft-tissue
tumor, is classified into infantile (congenital)
and adult types. Infantile fibrosarcoma (IFS)
typically presents in children under 1 year,
most often in the extremities but also in the
head, neck, or abdomen.! The five-year survival
rate for localized IFS is 89%, with an event-free
survival rate of 81%.? Treatment aims to achieve
a cure with minimal long-term side effects.

The primary treatment for IFS is conservative
surgical resection. When direct surgery is
not feasible, systemic treatments, such as
chemotherapy, are used to reduce tumor
size and facilitate secondary resection.
Standard chemotherapies like vincristine
and actinomycin-D are commonly used in
Europe; however, they have limitations,
highlighting the need for safer alternatives.
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Aggressive therapies, including alkylating
agents, anthracyclines, mutilating surgeries,
and radiotherapy, are generally avoided due
to severe long-term effects and are reserved for
relapse or recurrence.’*

The ETS Variant Transcription Factor 6-
Neurotrophic Receptor Tyrosine Kinase 3
(ETV6-NTRK3) fusion is a major oncogenic
driver in up to 90% of IFS cases.’ Initially
used for diagnostic purposes, it has become
a valuable therapeutic target. Selective
tropomyosin receptor kinase (TRK) inhibitors
are particularly promising for pediatric
patients with neurotrophic tyrosine receptor
kinase (NTRK) fusion-positive tumors, where
chemotherapy and radiotherapy are less ideal.
These inhibitors are recommended when
tumors are metastatic, resection would result in
significant morbidity, or alternative treatments
are unsatisfactory or have failed. TRK inhibitors
are now increasingly favored as the primary
treatment for most IFS patients.®

Randomized controlled trials are challenging
for rare conditions like IFS, limiting robust
evidence. Consequently, recommendations
for the TRK inhibitor larotrectinib rely on
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cumulative case reports.*”’? Even a small
case series, such as three patients, can offer
meaningful insights and enrich the literature.
We report three cases showing that larotrectinib
may be a valid therapeutic option for newborn
and infant patients with IFS.

Case Reports

Case 1

The first patient was diagnosed antenatally
with a suspicious neck mass extending from the
tongue root. Fetal magnetic resonance imaging
(MRI) suggested a sarcomatous tumor (Fig.
1A), and postnatal tru-cut biopsy confirmed a
spindle-cell mesenchymal tumor. An ETV6-
NTRK3 fusion was detected in 30% of tumor
cells, leading to a diagnosis of IFS.

Primary surgery was not feasible due to vital
organ invasion. Vincristine and actinomycin
D treatment began immediately, but severe
airway narrowing at 18 days required an open
tracheostomy. After the third chemotherapy
cycle, the regimen was changed to vincristine
and cyclophosphamide due to veno-occlusive

Fig. 1. Infiltration of the anterior commissure and thyroid cartilage extending to the oropharynx, hypopharynx,
and parapharyngeal region of the left hypopharynx. (A) Infiltrative mass lesion of 75 x 48 x 42 mm. (B) Nearly
complete regression of the tumor and patency of the tracheostomy cannula.
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disease (VOD) and slow response, but treatment
was discontinued soon because of toxicity.

Larotrectinib was initiated as a single agent
three months after diagnosis, following the
identification of the ETV6-NTRK3 fusion.
The patient’s clinical condition significantly
improved, with the best response noted by
week 8 of larotrectinib.

Larotrectinib treatment was continued for two
years. After stopping the treatment, the patient
was evaluated for closure of the tracheostomy
and could be fed orally. The patient has since
been followed up for one year and has shown a

Efficacy of Larotrectinib in Infantile Fibrosarcoma

Case 2

The second patient was a 20-day-old female
admitted with a large mass in her right hand.
Ultrasound identified a mass with vascular
structures, and MRI revealed a 42 x 37 mm
lesion surrounding the second metacarpal and
infiltrating the adductor pollicis muscle group
and distal carpal bones (Fig. 2A).

Diagnosis of IFS was confirmed by biopsy,
revealing an ETV6-NTRKS3 fusion in 100% of
examined cells. The patient began treatment
with vincristine and actinomycin D. Follow-up
MRI after three chemotherapy cycles showed

complete response (Fig. 1B and Table I). residual tumor without mass regression.

Table I. Clinical and radiological features of three cases.

Features Case 1 Case 2 Case 3

Age at diagnosis 2 days old 20 days old First day of birth

Sex Male Female Female

Tumor localization Floor of mouth and tongue Surrounding second Starting from tarsal bone
muscle metacarpi on the hand level in right foot
Oropharynx Infiltrating adductor Extending distally,

Deep lobe of left parotid
gland to hypopharynx
Narrowing in airway at
these levels

Size 75 x 48 mm
Previous treatment Vincristine
Cyclophosphamide

Actinomycin D

Initiation of Third month of chemo

larotrectinib

Larotrectinib dosage =~ 100 mg/m? twice daily
Chemo complications  VOD

Reason for chemo VOD and

discontinuation Slow response
Larotrectinib related None

side effects

Outcome CR

Duration of 2 years
larotrectinib treatment

Follow-up NED

pollisus muscle group,
intraosseous muscles
Ending with distal row of
carpal bones

surrounding tarsal and
metatarsal bones 360
degrees

42 x 37 mm 56 x 55 mm
Vincristine Vincristine
Cyclophosphamide Cyclophosphamide

Actinomycin D

After 3 cycles of chemo

100 mg/m? twice daily
None

Inadequate response

Actinomycin D

After 2 cycles of chemo

100 mg/m? twice daily
None

Inadequate response

None None
CR Near CR
2 years 1 year
NED NED

Chemo: chemotherapy, VOD: veno-occlusive disease, CR: complete remission, NED: no evidence of disease.
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Fig. 2. (A) Giant mass detected surrounding 270 degrees of the metacarpal from the lateral, influencing

the adductor pollicis muscle group within the intraosseous muscles in the right hand. (B) Nearly complete

regression of the tumor was detected after treatment.

Surgical evaluation suggested potential
limb amputation; however, larotrectinib was
initiated, successfully preserving the limb (Fig.
2B). One month after the initiation of treatment,
a noticeable improvement in response was
observed. With 2 years of larotrectinib treatment,
the residual lesion completely disappeared. The
patient is now 3 years old, and even at 1 year
following discontinuation of treatment, she can
use her extremity functionally, and there are no
signs of the tumor (Table I).

Case 3

On the first postnatal day, the third female
patient was treated for a mass with necrotic
areas on the dorsum and sole of the right
foot. Computed tomography angiography
indicated a heterogeneous hypervascular lesion
surrounding the tarsal and metatarsal bones,
consistent with a malignant mesenchymal
tumor.
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MRI revealed a 56x55 mm mass originating at
the tarsal bone in the right foot, surrounding
the tarsal and metatarsal bones by 360 degrees
(Fig. 3A). Tru-cut biopsy indicated spindle cell
sarcoma, and an ETV6-NTRK fusion confirmed
the diagnosis of IFS.

The treatment regimen
vincristine,

initially included
D, and
cyclophosphamide; however, the tumor did not

actinomycin

regress and was deemed unsuitable for surgery.
After two cycles, the treatment was switched to
larotrectinib. A reduction in macroscopic mass
dimensions was noted by the second month,
with the best response achieved by month
three. Larotrectinib was used for one year and
spared the patient from mutilating surgery (Fig.
3B and Table I). The patient no longer required
surgical intervention. The larotrectinib was
discontinued when nearly total regression was
detected. The patient has been followed up for
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Fig. 3. (A) Heterogenous internal structure hypervascular mass starting from the tarsal bone level in the right
foot and extending distally, surrounding the tarsal and metatarsal bones by 360 degrees, and extending to the
subcutaneous fatty tissue on the dorsal and plantar faces. (B) Nearly complete regression of the tumor was
detected after treatment.

2 years without treatment and can successfully
use her extremity.

All families provided written informed consent
for the publication.

Discussion

The results presented showed rapid decreases in
tumor size during the first 3 months of treatment
and the achievement of tumor remission with
larotrectinib in three infants with IFS. Surgery
was the primary approach in the 1980s for IFS
and is still the mainstay of therapy, but it is now
treated with a more multidisciplinary approach,
and surgery is applied as the final step.*"
Chemotherapy can be used as the first step,
and curative effects have been observed with
vincristine, actinomycin D, cyclophosphamide
or ifosfamide, and etoposide.?

In 2003, Russell et al.® conducted a literature
review on IFS and identified 22 cases treated
with chemotherapy either preoperatively or as
the sole treatment. Among the chemotherapy
agents mentioned in the studies, vincristine,
cyclophosphamide, actinomycin D, and
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doxorubicin were the most commonly used.
Additionally, six infants were treated with
chemotherapy = protocols  that included
ifosfamide and etoposide.*'®

Loh et al.’” also treated patients with similar
chemotherapy. The regimens included
vincristine, adriamycin, and cyclophosphamide
(adria-VAC); vincristine, actinomycin-D, and
cyclophosphamide (actino-VAC); and etoposide
and ifosfamide. They described 11 infants who
were treated for IFS over a 16-year period at the
Dana-Farber Cancer Institute and Children’s
Hospital, Boston. All of these regimens were
tolerated well. A recent multi-institutional
European study concluded that conservative
surgery is the mainstay of treatment, and
alkylating agent and anthracycline-free first-
line chemotherapy should be used to treat
unresectable tumors.*'®

Larotrectinib is a selective TRK inhibitor that
can be given orally in cases of ETV6-NTRK3
fusion. In our cases, we used larotrectinib
due to unresponsiveness or discontinuation
of chemotherapy (one of our cases developed
VOD), and two of them showed no response to
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chemotherapy). All of our cases were positive
for ETV6-NTRKS3 fusion and showed complete
responses to larotrectinib. Additionally, two of
our patients were saved from amputation by
larotrectinib. In the other case with head and
neck localization, airway patency was provided
with tracheostomy, and effective results were
obtained with larotrectinib treatment without
the need for mutilating surgery.

The EPI VITRAKVI study was a retrospective,
observational investigation (NCT05236257)
that utilized historical data to evaluate the
effectiveness of larotrectinib in comparison
to chemotherapy-based treatments.* Among
the patients treated with larotrectinib, 49%
experienced a complete response, 41% had a
partial response, and 9.8% had stable disease.
None of the patients discontinued treatment
permanently due to drug-related side effects.
Patients with IFS demonstrated significant and
durable responses to larotrectinib.

The findings indicated that larotrectinib offers
a therapeutic advantage over the conventional
chemotherapy treatments for pediatric patients
with locally advanced or metastatic IFS.*
The study revealed that larotrectinib notably
extended the time until treatment failure
(defined as the need for subsequent systemic
therapy, radiotherapy, surgery, or death,
whichever occurred first) when compared
to external historical controls who were
only treated with chemotherapy. The results
indicate that treatment with larotrectinib
reduced morbidity and the need for aggressive
local therapies compared to conventional
chemotherapy in children with IFS.*

Consequently, this treatment method is
particularly promising for cases that are
treatment resistant and ineligible for surgery.
Clinical trials have already demonstrated the
pantumour efficacy of larotrectinib with a
favorable safety profile in patients as young as
1 month of age.”**

The drug was administered orally on a
continuous 28-day schedule to pediatric
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patients, primarily at a dose of 100 mg/m? (up to
100 mg) twice daily. Treatment continued until
a complete response was achieved. Common
adverse events reported in the literature include
elevated alanine aminotransferase, anemia,
and neutropenia, with no treatment-related
deaths noted. We observed no drug-related side
effects or compliance issues in our patients. It
is necessary to consider that TRKSs are involved
in neural development, and the long-term
neurologic effects of larotrectinib have not been
clearly shown.”

Locally advanced TRK fusion sarcomas have
significant morbidity with surgical resection,
and larotrectinib continues to be evaluated as a
presurgical therapy for children who are newly
diagnosed.** Larotrectinib treatment should be
attempted for patients who are diagnosed with
IFS and have ETV6-NTRKS3 fusion, especially
if the response to chemotherapy is insufficient.
Nevertheless, multi-center studies are needed,
and the duration of treatment should be decided
according to radiological and clinical findings.
Although there are case reports of limb salvage
for patients with IFS in the literature, there are
no robust data on the duration of treatment or
the risk of recurrence after discontinuation of
larotrectinib.?

Orbach et al.** developed a consensus strategy
with the Children’s Oncology Group (COG)
after analyzing retrospective data for all
reported patients with IFS from the European
Paediatric Soft Tissue Sarcoma Study Group
and Cooperative Weichteil Sarkomstudien Gruppe
(CWS). The median duration of conventional
chemotherapy in patients with localized disease
has been reported to be 4-6 months. For patients
who are initially unresectable, the optimal
duration of larotrectinib administration has
been defined as 4 months to 1 year, and drug
discontinuation is recommended if total surgical
resection is feasible.” It is also recommended
that the duration of larotrectinib use be
extended for metastatic patients or patients
with localized tumors that are still not suitable
for resection despite tumor regression.” It is
not yet known how long larotrectinib therapy

The Turkish Journal of Pediatrics = January-February 2025



Turk | Pediatr 2025; 67(1): 109-116

should be continued in cases of complete
clinical and radiological response of the tumor

without surgery.?2

The COG ADVL1823 trial
larotrectinib continuously in 28-day cycles

administered

until the disease progressed, the tumor became
surgically resectable following a minimum of 6
cycles of therapy, or the completion of 12 cycles
(for those with complete remission) or 26 cycles
(for those with partial remission) of therapy.**#
In all three of our cases, a significant response
to larotrectinib was observed within the first
three months. The treatment duration can vary
between clinical trials. The results of attempts to
discontinue therapy in these situations are not
yet available.

In conclusion, our case series has presented
the successful treatment of patients with IFS
in different locations using a targeted agent
without the need for mutilating surgery. We
continued larotrectinib until complete clinical
and radiological response of the tumor occurred
without surgery. The medication also has a safe
side effect profile. Thus, larotrectinib could
emerge as an efficacious and safe alternative to
chemotherapy for NTRK fusion-positive and
metastatic or unresectable tumors.
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