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Paediatric Cancer and Paediatric CNS tumours

• Paediatric cancer is the leading cause of death, beside accidents, in children aged 1-14y;

• Whilst global survival rates have improved significantly, they continue dismal for specific
tumour types and for relapses/refractory disease;

• Moreover, survival rates are attained at the cost of high toxicity due to multimodal
therapeutics;

• Paediatric CNS tumours represent ~25% of all paediatic tumours and are a heterogenous
and challenging group of tumours;

• Have had tremendous advances in their molecular biology through several large-scale,
pan-cancer studies. However, the effective utilization of molecular biomarkers in
paediatric oncology clinical practice is still lagging behind what is already routinely
performed in many adult cancer patients.
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WHO Classification of Pediatric tumours



Classification of Pediatric CNS tumours
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Perform a retrospective comprehensive genetic screening in all diagnosed paediatric CNS
tumours, treated at Centro Hospitalar Universitário de São João (Jan 2018-present).

The fundamental goal of this protocol is to evaluate the future value of a tool to assist in
the diagnosis and prognosis, while supporting the clinician in identifying the best possible
therapy.

Inclusion criteria are:
• Age 18 years or below;
• Newly diagnosed brain tumour, with histologic confirmation, irrespective of location;
• Previously diagnosed brain tumour, whenever it presented as rare, aggressive or

irresectable disease;
• Availability of tumour material;
• Signed informed consent.

Aims of the Project



Paediatric CNS tumours study cohort
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In this cohort, the majority of tumours are pilocytic astrocytomas (44%)

Paediatric CNS tumours (n=92)



Methods: NGS With Oncomine Childhood Cancer Research Assay

Oncomine Childhood Cancer Research Assay Panel - 203 genes

Research Use Only



Genomic profiling results
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Genomic profiling results
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The majority of variants (23%) were BRAF mutations



Genomic profiling results
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Genomic profiling results
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Genomic profiling results

For medulloblastoma, 3 subgroups (SHH, WNT and ZMYM3) were identified
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Genomic profiling results
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In 33% of ependymoma cases a relevant genetic variant was identified

Ependymomas (n=6)
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Other Brain Tumours (n=6)
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Genomic profiling results
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In other brain tumors the are heterogeneity in terms of genomic findings



Diagnosis Alteration #1 Alteration #2 Alteration #3
PA KIAA1549-BRAF PTPRZ1-MET EGFRVIII
PA KIAA1549-BRAF PAX8-PPARg -

PA KIAA1549-BRAF CBL c.1096-1G>T EGFRVIII

PA KIAA1549-BRAF ZCCHC8-WHSC1 C2orf44-FER

Ependymoma MYCN - -

PTDHGA PMS2 (homoz) hypermutant

Notable Cases
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Alterations with potential actionable value
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*KDG: key diagnostic gene (WHO 2021)

Study Overall Performance



Research cases with BRAF-V600 Mutant tumours 

Pt Age Dx Age Tr Sex Topog. Histology option Tr time Response Tox

1 12y 12y F IV vent / 
invasion BST PA first line 47 m improved -

2 8m 4y F Sup. selar PA rescue 42 m mixed Rash g1

3 4y 5y F Hemisph. Met. GBM rescue 2 m progr. 
died -

4 2y 12y F Sup. selar PA rescue 41 m improved Rash g1

5 4y 4y M Sup. selar GG first line 43 m improved Rash g1

Pt: Patient; Dx: Diagnosis; Tr: Treatment; Tox: Toxicity; PA: Pilocytic Astrocytoma; GBM: Glioblastoma Multiforme; GG: Glioma 



• NGS proved to be a valuable tool in the setting of PBT, resulting from its significant

capacity in revealing clinically meaningful molecular alterations, that can be potentially

used for the diagnosis, prognosis and therapy selection

• Low and high grade gliomas were the tumour types that benefitted more from NGS,

while ependymomas were the tumours less likely to harbour molecular alterations

• In terms of potential therapeutic targets, BRAF stands out, but FGFR genes might also

be a potentially relevant target in LGG. In high grade gliomas, there were several

potential targets (EGFR, PIK3CA, PDGFRA, MET) although there is still little data about

the efficacy of therapeutic agents directed at these targets

Conclusions
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