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Neuroblastoma outcome

For children with low-risk neuroblastoma, the 5-year survival rate is higher than 95%. For children
with intermediate-risk neuroblastoma, the 5-year survival rate is between 90% and 95%. For high-risk
neuroblastoma, the the-5-year survival rate is around 40% to 50%.

The unfavorable prognosis with a high risk of relapse and death in NB correlates with age over 18
months at diagnosis, advanced disease stage, and established genetic markers. Amplification of the
MYCN oncogene (MNA) is the most robust genetic factor correlated with poor clinical outcome and can
be found in about 16–20% of NB cases (and up to 40% in high-risk tumors) 1) 2) 3) 4) 5).

The regulation of NB cell death by MYCN represents an important aspect, as it directly contributes to
tumor progression and therapeutic resistance. However, the relationship between MYCN and cell
death remains elusive. Ferroptosis is a newly identified cell death mode featured by lipid peroxide
accumulation that can be attenuated by GPX4, yet whether and how MYCN regulates ferroptosis are
not fully understood.

Lu et al. reported MYCN-amplified NB cells are sensitive to GPX4-targeting ferroptosis inducers.
Mechanically, MYCN expression reprograms the cellular iron metabolism by upregulating the
expression of TFRC, which encodes transferrin receptor 1 as a key iron transporter on the cell
membrane. Further, the increased iron uptake promotes the accumulation of labile iron pool, leading
to enhanced lipid peroxide production. Consistently, TFRC overexpression in NB cells also induces
selective sensitivity to GPX4 inhibition and ferroptosis. Moreover, they found that MYCN fails to alter
the general lipid metabolism and the amount of cystine imported by System Xc(-) for glutathione
synthesis, both of which contribute to ferroptosis in alternative contexts. In conclusion, NB cells
harboring MYCN amplification are prone to undergo ferroptosis conferred by TFRC upregulation,
suggesting that GPX4-targeting ferroptosis inducers or TFRC agonists can be potential strategies in
treating MYCN-amplified NB 6).
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