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to RNA-sequencing and high-resolution mass spectrometry to identify 
RNA, metabolite, and lipid profiles. Differentially expressed transcripts, 
metabolites, and lipids were identified and their biological significance 
assessed by pathway analysis. Multivariate analysis method DIABLO (R 
package mixOmics) was used to integrate the molecular changes charac-
terizing the CSF of MB patients. Differentially expressed transcripts, me-
tabolites, and lipids in CSF were discriminatory for the presence of MB but 
not the exact molecular subtype. One hundred ten genes and ten circular 
RNAs were differentially expressed in MB CSF compared to normal rep-
resenting TGF-β signaling, TNF-a signaling via NF-kB, and adipogenesis 
pathways. Tricarboxylic acid cycle and other metabolites (malate, fu-
marate, succinate, α-ketoglutarate, hydroxypyruvate, N-acetyl-aspartate) 
and total triacylglycerols were significantly upregulated in MB CSF com-
pared to normal CSF. Although the transcriptomic, metabolomic, and 
lipid signatures in CSF to differentiate MB subgroup separation was chal-
lenging, we were able to identify a group of omics signatures that could 
separate cancer from normal CSF. Metabolic and lipidomic profiles both 
contained indicators of tumor hypoxia. Our approach provides several 
candidate signatures that deserve further validation, including the novel 
circular RNA circ_463, and insights into the impact of MB on the CSF 
microenvironment.
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PURPOSE: To assess outcomes and biological parameters of children 
younger than 4  years with metastatic medulloblastoma treated within 
the MET-HIT2000-BIS4 trial or outside the protocol. PATIENTS AND 
METHODS: 48 trial participants received either carboplatin/etoposide 
(years 2001 to 2005, n=18) or an intensified Head-Start-based induction 
(years 2006 to 2011, n=30), both groups with intraventricular methotrexate, 
followed by high-dose chemotherapy (HDCT) and/or craniospinal radio-
therapy (CSI). In an extended cohort, data of 58 additional were grouped 
with trial participant data. RESULTS: Trial participants (n=48): After inten-
sified induction, both response (26/27 vs. 10/17 eligible patients, p=0.003), 
and progression-free survival (PFS, 5-year-PFS (5y-PFS): 57% vs 28%, 
p=0.014) was higher after intensified induction. However, CSI- /progression-
free survival (CSIfPFS) was low (5-year CSIfPFS 17%). Biological subtype 
influenced 5y-CSIfPFS with 3% in non-WNT/non-SHH medulloblastoma 
vs. 58% in SHH-medulloblastoma (p<0.001), independent of induction 
regimens. Extended cohort (n=48 on trial and n=58 off trial): Non-WNT/
non-SHH medulloblastoma (n=74, all treated in analogy to the MET-
HIT2000-BIS4 protocol): Most frequent subtypes were II (5y-PFS 0%, 
5y-OS 7%, n=21) and IV (5y-PFS 55%, 5y-OS 57%, n=16). 5y-CSIfPFS was 
only 8% [n=5]. Among patients in CR (n=13) or PR (n=10), who received 
HDCT but not CSI in primary therapy, only 5 were CSI-free survivors (CR: 
n=4/PR: n=1; Subtype III: n=1, Subtype IV: n=2, non-WNT/non-SHH by 
histology: n=2). SHH-medulloblastoma (n=32, treated with MET-HIT2000-
BIS4 [n=16] or HIT2000-BIS4/HIT-SKK chemotherapy [with intrventricular 
methotrexate, without HDCT; n=16]): 5y-PFS (72%) and 5y-CSIfPFS (69%) 
did not differ according to therapy or SHH-subgroups. Two therapy-related 
deaths occurred on MET-HIT2000-BIS4 therapy. Relapses were more fre-
quent after HIT-SKK (p=0.083).  CONCLUSIONS: Despite maximally 
intensified chemotherapy, patients with metastatic non-WNT/non-SHH 
medulloblastoma almost always require craniospinal radiotherapy to sur-
vive their disease. In SHH-activated medulloblastoma, HDCT might better 
control the disease but careful vigilance of toxicity is important. 
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OBJECTIVE: Medulloblastoma (MB) is a malignant embryonal tumor 
that develops especially in childhood, with overall survival (OS) at 5 years 
of up to 70%. The aim of the study is to explore the clinical profile and 


