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Molecularly-targeted therapy can improve clinical oubcomes in var-
lous malignancies, including otherwise tethal infantile hemispheric
gliomas, ¥ Here, we describe two pediatric patients with rare glial
tumors responding to cabozantinib—a small-molecule inhibitor of
tyrosine kinases MET, VEGFRZ RET, and KIT™* approved as antl-
angiogenic agent in adult advanced carcinomas.® Despite the good
blood-brain barrier penstrance” cabozantinis k& only moderately
efficacious inadult progressive ghoblastoma, with 14.5%-17 6% over-
all response rate® and poorer responses associated with a history
of anti-angiogenic treatment.” Although molecularly guided use of
cabozantinib substantively prolenged progresgon-free survival in
adult patients with MET-amplified glioma (n = 3.° ADWL1211 trial
demonstrat ed the lnck of efficacy for cabozantinib in pediatric primary
brain turners regardless of putative melecular targets ¥ To date, none
of the molecular-guided trials or case reports have explored the use of
cabozantinib in pediatric brain tumors.

Case #1: A4-year-old male presented with paracyamal headaches,
sleep disturbances, and visual hallucinations. The patient underwent
partlal resection of o tumor in the left pariete-occipital brain region,
which histologlcally disclosed dysembryoplastic  neurcepithelial
marphology. Four years |ater, the symptoms resumed, and magnetic
resonance imaging (MR 1) revealed turnar growth (Figure 1A}, and gross
total resection was performed. Histological examination reveaked
a moderately cellular neoplasm different from the primary tumor,
with focal olipedendroglioma-like patterns ‘embedded in fibrillar
stroma lacking endothelial profiferation The Ki-&67 proliferation index
reached 10% (primarily <23%). The diagnosis was updated to "diffusé
pediatric-type  glloma of uncertain grade™ (Figure 1B} Molecular-
genetle testing revealed a GTF21:MET fusion transcript originating
from chr 7 chromothripsis, ATRX pRI1BO3H and pQ119" mutations,
and 1p/19q co-deetion (Figure 1}, The GTF2I-MET gene fusion was
retrospectively identified in the primary tumor material, The deoxyrl
bonuecleic acid [DMA) methylation profile was mest consistent with
a rare “glioneuronal tumor with ATRX alteration, kinase fusion, and
anaplastic features” (GTAKA] entity recognized in 2023, yet unlksted
in the Warld MHealth Organization (WHO) Classification of Central
Mervous System Tumeors 211

The patient underwent local radlation therapy to a total dose of
S84 Gy on the tumor bed. Sixteen months post irradiation the patient
developed a second local recurrence The GTF2I:MET fusion in the
tumer suggested cabozantinib sensitivity. The drug was administered
orally (40 mg/m?day). MRI performed & weeks into the treatment
revealed complete regressionof the tumor.

Thetreatment-related adverse event s ingluded gastrointestinal tox-
icity (decreased appetite, diarrhea intestinal bleeding episodes; grade
3}, musculoskeletal toxicity (arthralgla, right elbow joint synovitis
grade 2, and cutaneous toxicity (acneform dermatitis, hair discol-
oration; grade 1) necessitating a 4-daybireak and subsequent two-fold
reduction of the dose 3 months into the treatment, which fully resolved
the toxicity without compromising the clinical benef&, Presently,
the complete response on cabozantinib has been malntained for
8 months.

Case #2: A 3-month-old female presented with nystagmws, con-
vergent strabismus, and torticollis. MRI revealed an extensive diffuse
tumar of the corebellum compressing the brainstem, with bwo nodal
components [dentified in the right cerebellar hemisphere and along
the posterior surface of the brainstem (Figure ZA) The patient under-
went partial resection. Morphological examination réwealed unusual
tumor with mixed features of high- and low-grade astrocytoma: a
biphasic growth pattern of vasculorized neoplastic tissue with dis-
tinct areas identified as low- and high-grade glioma components. The
K67 proliferation index varied from £1% to 2% for low-grade com-
ponent to <40% for high-grade component (Figure 2B). Molecular
tests revealed no penomic imb alances or elinically relevant fusion tran-
seripts The DNA methylation profile matched none of the established
methylation signatures, The only identified molecular variant of puta
tive signiflicance was KiT pP&27L mapped to the catalytic domain of
KIT protein (Figure 2C) The pathogenetic relevance of the substi
tution was supported immunohistochemically, with phosphoERKL/2
positivity indicating RAS-RAF-MEK-ERK signaling pathway activa
tlon (Flgure 2B). Of glial/glicneuronal neoplasms, a single case of
dysembryoplastic neurceplthelial tumeor with a driver point-rmatation
in KIT oncogene has been published 2; at that, approximately 4% of
adult high-grade gllomas harbor KiT amplifications albeit not single-
nucleatide variants '

MRI performed 3 weeks post surgery revealed significant progres-
slon Over the next 3 months, the patient received chemotherapy
according to BabyPOG protocol™; still progression was noted. Upon
exhaustion of efficacious options. the identified KIT pP&2TL muta
tion provided rationale for targeted therapy with a KIT byrosine kinase
inhibitor,

Cabozantinib was commenced orally (at 40 mg/m2Aay), and
afforded disesse stabilization within & weeks. Ten months into the pro-
tecol slgnificant reduct lon of the contrast -positive nod ular stroctures
was documented: from 7.5to 3 em® in the right cerebellar hemisphere
and from 3.8 to 0.75cm® along the posterior surface of the brainstem.
The patient s stable, 15 menths on cabozantinib.
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