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AIMS: We report a cohort of YCMB cases homogeneously treated with 
HDCT in two Italian institutions, and the prognostic impact of histology and 
genetics retrospectively evaluated. METHODS: All YCMB (aged≤3 years) 
treated with upfront HDCT in the period 1998-2019 were included, reclassi-
fied according to the WHO2021 classification of CNS tumours. Mutational 
status ofPTCH1, SUFU, and TP53 was analysed in selected cases. Hist-
ology and genetics were correlated with survival, secondary tumours(STs), 
and cancer predisposition syndromes(CPSs). RESULTS: Fifty-three patients 
were enrolled (62.3% male), median age 2.2 years. 21 had classic(CMB), 15 
desmoplastic/nodular(DMB), 11 MBEN and 6 large-cell/anaplastic(AMB/
LCMB) medulloblastoma. Metastases were present in 18. Genomic pat-
tern showed SHH-TP53wt in 29 cases, non-WNT/non-SHH in 22; 2 were 
SHH-TP53mut. Induction chemotherapy (VCR/HDMTX, HDVP16, VCR/
HDCTX and HDCARBO) was followed by 2-3 HDCT courses; irradi-
ation reserved to cases with metastatic disease and/or residual tumours. 22 
patients never received irradiation. SHH-TP53wt cases had significantly 
less metastasis (p=0.002), while non-WNT/non-SHH received more often 
irradiation (p<0.0001). OS at 5, 10, and 20 yrs was 0.73, 0.70 and 0.57 
respectively in the entire cohort; stable at 0.85 (at 5, 10, and 20 yrs) in SHH-
TP53wt patients while 0.58, 0.51 and 0.17 in the non-WNT/non-SHH. PFS 
at 5, 10, 20 yrs was stable at 0.89 in SHH-TP53wt and remained 0.35 in 
non-WNT/non-SHH. 13/53 patients presented Gorlin Syndrome; 1 had fa-
milial MB. 16 STs were reported in 14 cases; life-threatening, irradiation-
related STs mainly  in non-WNT/non-SHH cases. In SHH-TP53wt benign 
tumours or related to CPS were reported. CONCLUSIONS: This is one of 
the first series of YCMB treated with HDCT without stratification for stage 
and histology. The long follow-up highlights the frequency/types of associ-
ated CPS and STs; the latter, in non-WNT/non-SHH, were treatment-related 
and life-threatening.
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MYC and MYCN are the most commonly amplified oncogenes in 
medulloblastoma. Their overall association with a poor prognosis has sup-
ported their adoption as high-risk disease biomarkers in trials. However, 
emerging evidence suggests that certain patients with MYN/MYCN focally-
amplified tumours can achieve long-term survival and therefore may suffer un-
necessary late-effects associated with intensified therapies. To investigate this 
heterogeneity, we characterised the molecular and clinico-pathological features 
of curated cohorts of MYC (n=64) and MYCN (n=95) amplified tumours, 
drawn from >1000 diagnostic cases, and assessed their associations with disease 
outcome. Within the MYCN-amplified cohort, survival was related to mo-
lecular group; patients with MYCNGrp3 or MYCNGrp4 tumours with no other 
clinico-pathological risk factors (subtotal resection (STR), metastatic disease, 
LCA pathology) were intermediate-risk (n=25;70% 5-year PFS). In contrast, 
a very-high-risk group was defined by positivity for MYCNSHH, STR and/or 
LCA (n=64;32% 5-year PFS). 22/35 assessable MYCNSHH harboured TP53 
mutations; 9/12 with data were germline. MYCGrp3 represented the majority 
(46/58; 79%) of molecularly-grouped MYC-amplified tumours. Importantly, 
while radiotherapy receipt conferred a modest survival advantage, for MYC-
amplified tumours with additional clinico-molecular risk factors (LCA, me-
tastasis, STR, Grp3), survival was dismal, irrespective of radiotherapy receipt. 
A very-high-risk group of MYC-amplified tumours was identified (n=51;10% 
5-year PFS), defined by positivity for ≥1 additional risk factors (STR, LCA and/
or metastasis). Alternatively, membership of subgroups II/V defined a smaller, 
very-high-risk patient group (n=28;7% 5-year PFS). Long-term survival was 
seen in the majority of remaining MYC-amplified tumours negative for these 
specified features (61% 5-year PFS; high-risk). MYC and MYCN-amplified 
medulloblastomas are biologically heterogeneous with diverse clinical out-
comes. Molecular subgroup assignment and established clinical features are 
critical for their improved stratification. Patient subgroups identified may be 
eligible for therapy de-escalation; in contrast, the very-high-risk patient groups 
are incurable using current therapies and urgently require novel experimental 
treatment strategies upfront.
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BACKGROUND: Childhood metastatic medulloblastoma (MB) fre-
quently receive postoperative chemotherapy (CT) before craniospinal ir-
radiation. Some MB show stable (SD) or progressive disease (PD) upon 
CT. Identification of biomarkers for non-response might allow therapy-
modifications. METHODS: Patients registered to the German HIT-MED 
database (2001–2019) were eligible if they were 4-21  years old at diag-
nosis of a M2/M3-metastasized MB, received therapy in analogy to the 
MET-HIT2000-AB4 protocol, had centrally reviewed response assessment 
after 2 cycles HIT-SKK-CT and DNA-methylation analysis was available. 
DNA-methylation-based tumor classification and whole chromosomal 
(WC) losses/gains were derived from DNA-methylation arrays. RESULTS: 
51/163 (31.3%) patients (median age: 9.8±4.4  years, median follow-up: 
6.2±4.0 years) presented SD/PD during/after HIT-SKK-CT and were clas-
sified as non-responder. Response to CT had high predictive value for PFS/
OS (5-year PFS responder: 67.9±4.8 %, non-responder: 26.1±6.6%, p<0.01 
/ 5-year OS responder: 80.0±4.2%, non-responder: 45.9±8.0%, p<0.01). 
Patients with nonWNT/nonSHH-MB subtype II (response: 7/13), subtype 
III (response: 6/19) and/or MYC-amplification (n=27, overlap subtype II/
III: n=11/8, response: 14/27) were less likely to respond, while all 6 of WNT, 
8/9 SHH-TP53-wildtype and 1/1 SHH-TP53-mutant responded (Mann-
Whitney-U-test p=0.04). Further, ≥2 WC losses/gains of chromosome 7/8/11 
was associated with superior response (n=29/32, others: n=83/131, Mann-
Whitney-U-test p<0.01). We identified a very-high-risk-cohort (any two cri-
teria of:  <2 WC losses/gains of chromosome 7/8/11, MYC-amplification, 
MB subtype II, III, V, or VIII, n=94), and a standard-risk-cohort (WNT or 
any ≥2 WC losses/gains of chromosome 7/8/11, n=37) with 40 vs. 8 % non-
response and 44±5/60±5 vs. 79±7/87±6% 5-year PFS/OS (p<0.01/p<0.01), 
respectively. Non-response in n=32 non-VHR/non-SR-patients was 32% 
with a 5-years PFS/OS of 60±10/77±8%. CONCLUSION: Molecular infor-
mation can be helpful to predict response to chemotherapy. Upon validation, 
this may contribute to improve treatment stratification in metastatic MB.
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