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Omics-driven approach for pediatric cancer
• Imatinib after induction for treatment of children and adolescents with Philadelphia-chromosome-

positive acute lymphoblastic leukemia (EsPhALL)
• a randomized, open-label, intergroup study

Lancet Oncol. 2012 Sep;13(9):936-45.

Marketing approval for adults in 2006; for children in 2013



Being a pediatric oncologist in 2022 means

• Improve Survival
• Improve the quality of life
• Improve knowledge and research



WHO Classification of Pediatric Tumors:
from the Optical into the Molecular Era

Pediatric tumors are fundamentally different from ones occurring in adults
•Tumor types, molecular characteristics, and pathogenesis are unique, often originating from a 

single genetic driver event 
•The specific diagnostic challenges of childhood tumors led to the development of the first World 

Health Organization (WHO) Classification of Pediatric Tumors. The classification is rooted in a 
multilayered approach, incorporating morphology, IHC, and molecular characteristics.

Cancer Discov (2022) 12 (2): 331–355.

Advances in 
understanding the 
molecular biology

New cooperative studies 
and protocols

How has 
pediatric tumor 

treatment 
changed?



Embryonal tumor
• Radiotherapy and 

chemotherapy

No radiotherapy in 
children < 3 years

Low grade glioma
• Surgical disease

Chemosensitivity
• Medulloblastoma: Platinum-

based drugs

High grade glioma
• Incurable

Radiosensitivity
• Ependymoma 

In the past we had few old principles…



Embryonal tumors – exPNET: thime to 
rethinking the role of radiation

Adapted from: The Journal of Pathology, 
Volume: 251, Issue: 3, Pages: 249-261, 11 

May 2020

SIOP E PNET 5 protocol



Infant-type hemispheric glioma: time to rethinking
the role of chemo

Cancer Discov. 2020 July ; 10(7): 942–963

Nicole

1-day of 
life, 2017



Pediatric low-grade glioma: 
time to rethink the role of surgery?

J Transl Med. 2014 Dec 19;12:356
Ryall et al. Acta Neuropathologica Communications (2020) 

BRAFv600E mutation

KIAA1549-BRAF fusion



The median OS time was longer in the 
targeted treatment group, reaching 20.26 
months [IQR: 14.21– 27.25] versus 14.18 

months 
[IQR: 11.76–19.19] for the non-targeted 

treatment group, p = 0.032. 

• mTOR/pmTOR (71%)
• ACVR1 (33.3%)
• BRAFv600E (7%)
• PDGFRA (9%)

We detected targetable alterations in 15/25 patients (60%) including:

DMG: time to 
rethink a lot of 
things…



Biochim Biophys Acta Rev Cancer. 2021;1876(1):188571.

Conclusions: the future is now
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attention
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