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disease (large cell - anaplastic histology, MYC/MYC-N gene amplification, 
Iso17q and TP53 gene mutation) were absent in this tumor samples. We 
have also achieved 100% PFS in patients with desmoplastic tumor histology 
and in patients, who were treated with thiphosphamide - based chemo-
therapy regimen. Molecular - biological characteristics analysis of tumor 
cells showed a negative effect on PFS of DNMT - positive status (Score 4 
and>, by 3 markers) and presence of MYC-N gene amplification (SHH mo-
lecular subgroup).
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OBJECTIVE:  Molecular subtypes of Group  3/4 medulloblastoma have 
been identified by unsupervised clustering methods in different studies. We 
hypothesized that risk stratification using these subtypes I-VIII improves 
outcome prediction.  PATIENTS AND METHODS:  n=340 patients with 
Group 3 or Group 4 medulloblastoma defined by DNA methylation array 
profiling enrolled into the HIT2000 study and HIT-MED registries were 
subtyped by the Heidelberg Medulloblastoma Classifier. The discovery co-
hort consisted of n=162 previously published samples, the validation co-
hort of n=178 newly analyzed samples. RESULTS AND DISCUSSION: 
n=300/340 (88%) MBs could be assigned to one of the subtypes with confi-
dence (score >0.8; Heidelberg Medulloblastoma classifier). Subtype II,III and 
V showed a poor PFS and OS and were classified as HR (discovery:5y-PFS 
45%[95%-CI:33–62], 5y-OS 50%[37–67]; validation:5y-PFS 32%[20–50], 
5y-OS 40%[27–61]). Subtypes I, IV, VI-VIII fared better (discovery:5y-PFS 
67%[58–77], 5y_OS 84%[77–91]; Validation:5y-PFS 70%[58–83], 5y-OS 
89%[81–99]). Survival prediction by subtype-based risk assessment was im-
proved compared to Group  3 versus 4 differentiation in both cohorts in 
univariate and multivariable Cox regression models (PFS:Hazard ratio HR 
versus LR 2.474, p<0.001; Group 3 versus Group 4 1.842, p=0.003; adjust-
ment for anaplasia, age and metastatic disease). Patients older than 4 with 
subtype IV tumors (mainly Group  3) treated with radiotherapy achieved 
a 100% PFS, while subtype V patients (mainly Group  4) had poor sur-
vival. CONCLUSION:  We showed that molecular subtypes I-VIII improved 
risk stratification of Group 3/4 medulloblastomas. Group 3 subtype IV MB 
treated with RT had very high cure rates.
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OBJECTIVE:  To avoid craniospinal irradiation (CSI) in children younger 
than four years with non-metastatic medulloblastoma by chemotherapy, 
intraventricular methotrexate and risk-adapted local radiotherapy. PATIENTS 
AND METHODS:  Eighty-seven patients received systemic chemotherapy and 
intraventricular methotrexate. Until 2006, CSI was reserved for non-response or 
progression. After 2006, local radiotherapy was introduced for non-responders 
or classic (CMB), anaplastic or large-cell medulloblastoma (LCA). Infantile 
SHH-activated medulloblastomas (SHH_INF) were subdivided by DNA-
methylation profiling. Survival in SHH_INF subtypes were also assessed in a val-
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idation cohort (n=71). RESULTS:  Patients with desmoplastic medulloblastoma 
(DMB) or medulloblastoma with extensive nodularity (MBEN) (n=42) had 
93% 5-year PFS, 100% 5-year OS and 93% 5-year CSI-free survival. Patients 
with CMB/LCA (n=45) had 37% 5y-PFS, 62% 5y-OS and 39% 5y-CSI-free 
survival. Local radiotherapy did not improve survival in CMB/LCA patients. 
All DMB/MBEN assessed by DNA methylation profiling belonged to the SHH_
INF subgroup. Group 3 patients (5y-PFS 36% [n=14]) relapsed more frequently 
than SHH_INF (5y-PFS 93% [n=28]) or Group 4 patients (5y-PFS 83% [n=6], 
p<0.001). SHH_INF split into iSHH-I and iSHH-II subtypes in HIT-2000-BIS4 
and the validation cohort, without prognostic impact (5y-PFS: iSHH-I 73% vs. 
iSHH-II 83%, p=0.25, n=99). Mean IQ was 90 (radiotherapy-free survivors) vs. 
74 (patients that received CSI) [p=0.012]. CONCLUSION:  Systemic chemo-
therapy and intraventricular methotrexate led to favorable survival in both 
iSHH-subtypes of SHH-activated DMB/MBEN with acceptable neurotoxicity. 
Survival in non-WNT/non-SHH CMB/LCA patients was not improved by local 
radiotherapy. Survival was more favorable in patients with Group 4 than in pa-
tients with Group 3 medulloblastoma.
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INTRODUCTION:  The next generation of clinical trials for relapsed 
medulloblastoma demands a thorough understanding of the clinical be-
havior of relapsed tumors as well as the molecular relationship to their diag-
nostic counterparts. METHODS:  A multi-institutional molecular cohort of 
patient-matched (n=126 patients) diagnostic MBs and relapses/subsequent 
malignancies was profiled by DNA methylation array. Entity, subgroup clas-
sification, and genome-wide copy-number aberrations were assigned while 
parallel next-generation (whole-exome or targeted panel) sequencing on the 
majority of the cohort facilitated inference of somatic driver mutations. RE-
SULTS:  Comprised of WNT (2%), SHH (41%), Group 3 (18%), Group 4 
(39%), primary tumors retained subgroup affiliation at relapse with the not-
able exception of 10% of cases. The majority (8/13) of discrepant classifi-
cations were determined to be secondary glioblastomas. Additionally, rare 
(n=3) subgroup-switching events of Group 4 primary tumors to Group 3 
relapses were identified coincident with MYC/MYCN pathway alterations. 
Amongst truly relapsing MBs, copy-number analyses suggest somatic clonal 
divergence between primary MBs and their respective relapses with Group 3 
(55% of alterations shared) and Group 4 tumors (63% alterations shared) 
sharing a larger proportion of cytogenetic alterations compared to SHH 
tumors (42% alterations shared; Chi-square p-value < 0.001). Subgroup- 
and gene-specific patterns of conservation and divergence amongst putative 
driver genes were also observed.  CONCLUSION:  Integrated molecular 
analysis of relapsed MB discloses potential mechanisms underlying treat-
ment failure and disease recurrence while motivating rational implementa-
tion of relapse-specific therapies. The degree of genetic divergence between 
primary and relapsed MBs varied by subgroup but suggested considerably 
higher conservation than prior estimates.
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BACKGROUND:  Impact of isolated spread into the cerebrospinal fluid 
(CSF) is still not investigated comprehensively for childhood medulloblastoma 
and the best therapeutic strategy is currently unclear. MATERIAL 
AND METHODS:  Sixty-six patients with isolated M1-MB registered to the 
HIT-MED-database from 2000–2018 were identified. CSF and MRI were cen-
trally reviewed for all patients. Patients were stratified by age and either treated 
with upfront craniospinal irradiation (CSI) followed by maintenance chemo-
therapy (CT) or with postoperative CT and delayed CSI. RESULTS:  Forty-
nine patients were non-infants ≥4 years and seventeen were infants <4 years. 
Median age was 7.3y (1.1–18.0). 83.3% were histologically classified as 
CMB, 12.1% as LCA-MB and 4.6% as DMB. Molecular subgroup was Gr.3 
in 25.8%, Gr.4 in 28.8%, SHH in 4.5%, WNT in 1.5% and not evaluated 
for 39.4%. Lumbar puncture was performed on median postoperative day 19 
(range: 14–77). Median follow-up for survivors was 7.6y (range: 1.2–15.9). 
The whole cohort showed a 3y- and 5y-PFS of 68.0(±6.0) and 60.0(±6.5)%, 
while OS was 79.1(±5.2) and 72.9(± 5.9)%. 10y-OS was 54.4(±7.5). Patients 
with upfront CSI had more favourable outcomes (5y-PFS 66.1 vs. 55.8% 
[p=0.119]; 5y-OS 90.6 vs. 64.5% [p=0.035]). The trend towards improved 
survival in patients with postoperative CSI was retained when only non-
infants were considered (pPFS=0.176, pOS=0.055). M1-persistence occurred 
exclusively in patients with postoperative CT.  CONCLUSION:  Isolated 
M1-MB is rare. Patients without contraindication for CSI appear to benefit 
from treatment by upfront CSI followed by maintenance CT, while cumulative 
CT-doses would be reduced compared to sandwich strategies.
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OBJECTIVE:  The aim of this study is to evaluate the local recurrence-
free survival (LRFS) and overall survival (OS) of MB in AYA patients at our 
institute. METHOD:  Patients 15–39 years old with MB who was sent for 
post-operative radiation therapy (RT) in 2007 - 2017 at our institute were in-
cluded. Kaplan-Meier statistics were used to estimate the LRFS and OS. RE-
SULTS:  Seven patients were included. The median age at RT was 18.3 years 
(16.7–28.6 years). Male was more common than female, 5 males vs. 2 females. 
NTR or GTR was achieved in 71.4% (5 in 7 patients). Only one patient had 
metastatic disease (M1) and received combined chemotherapy-RT. The rest 
6 patients were received RT alone, all were M0. The median craniospinal 
irradiation (CSI) dose and total RT dose were 36Gy (23.4-46Gy) and 54Gy 
(54-56Gy), respectively. Five patients had available follow-up MRI brain. 
Local recurrence (LR) was found in one patient at 4.3 years after finished 
RT. Her initial treatment was subtotal resection (STR) followed by RT alone; 
CSI 36 Gy and posterior fossa boost to 55.8Gy. The 2-years and 5-years 
LRFS were 100% and 66.7%, respectively. Both 2-years and 5-years OS were 
100%. The median follow-up time was 7.6 years (0.4–11.5 years). CON-
CLUSION:  Our study shows high 2-years LRFS and OS of post-operative 
RT alone in AYA MB. Combined chemotherapy-RT should be considered in 
STR or M1. More number of patients and molecular histopathology subtype 
reports are still needed to confirm this report.
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