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BACKGROUND: The contribution of rare pathogenic germline vari-
ation to central nervous system (CNS) tumor formation in pediatric patients 
without a family history of cancer remains unclear. METHODS: We charac-
terized the prevalence of pathogenic germline variants in 214 cancer predis-
position genes (CPGs) in 837 patients profiled in the Pediatric Brain Tumor 
Atlas by whole genome or exome sequencing (n=820 and n=17, respectively). 
Rare SNVs and small INDELs were annotated as pathogenic (P) or likely 
pathogenic (LP) consistent with American College of Medical Genetics cri-
teria using AutoGVP, our open-source automated pathogenicity assessment 
tool. We classified pathogenicity of germline structural variants (SVs) using 
ClassifyCNV and AnnotSV. Somatic alterations and mutational signatures 
from matched tumor sequencing were integrated to identify functional con-
sequences associated with germline pathogenic variation. RESULTS: We ob-
served 206 germline P/LP SNVs/small INDELs and 18 SVs (16 deletions, 2 
duplications) within 78 unique CPGs in 195 patients (23.3%). We detected 
syndrome-associated P/LP variants in 45/58 patients with a clinically-reported 
cancer predisposition syndrome and incidentally in 41 patients. Ninety-five 
(42%) germline P/LP variants co-occurred with at least one somatic al-
teration in the same gene in matched tumors: n=6 oncogenic SNVs, n=28 
CNVs, n=54 loss of heterozygosity (LOH), n=26 differential gene or protein 
expression, and n=18 alternative splicing. NF1, TSC1, and TSC2 germline P/
LP carriers exhibited significantly higher tumor LOH scores and lower gene 
expression in tumors relative to non-P/LP carriers. Patients with germline 
splice region P/LP variants exhibited significantly increased skipping of most 
the proximal exon in matched tumor relative to patients with non-splice re-
gion P/LP variants (W=401, p=1.1E-04). CONCLUSION: We have identified 
rare germline P/LP variants associated with cancer predisposition syndromes 
and diverse functional consequences in pediatric CNS tumor patients. Ef-
forts are underway to extend this work to include 1,801 additional probands 
and 1,105 parents to further characterize the prevalence and heritability of 
germline pathogenic variation in children diagnosed with CNS tumors.

ABSTRACT CITATION ID: NOAE064.256
METB-15. ROLE OF DNA METHYLATION PROFILING IN THE 
MANAGEMENT OF PEDIATRIC CENTRAL NERVOUS SYSTEM 
TUMORS: A SINGLE INSTITUTIONAL SERIES
Mariko Sato1, Prachi Sharma1, Pournima Navalkele1, Jody Pathare1, 
Zied Abdullae2, Ken Aldape2, John Crawford1; 1Children’s Hospital of Orange 
County, Orange, CA, USA, 2National Institute of Health, Betheda, ML, USA

BACKGROUND:  DNA methylation profiling has now been integrated into 
the WHO classification of CNS tumors and serves as confirmatory means to 
diagnose CNS tumors in conjunction with genetic sequencing/microarray ana-
lysis. The practical impact on patient care in the retrospective and prospective 
settings is less known. METHODS: Methylation analysis was performed on 
a cohort of previously and newly diagnosed children with CNS tumors at 
Children’s Hospital Orange County from 2022-2023. Data regarding histo-
logic diagnosis, integrated molecular diagnosis, methylation classification, 
timing of result completion and functional impact of methylation results on 
patient diagnosis/management was evaluated. RESULTS: Forty patients (21 
boys, ages 5 weeks-17 years) with previously diagnosed (N=11) or newly diag-
nosed (N=21) CNS tumors were evaluated by methylation analysis at one or 
more institutions. The most common tumor types were diffuse type pediatric 
high-grade glioma (N=6) and ependymoma PFA (n=4). Methylation analysis 
revealed no match in two cases (ALK-EML4 fusion embryonal tumor and 
recurrent low grade glioneuronal tumor) and had insufficient DNA extrac-
tion in one patient with low grade glioneuronal spinal cord tumor. Among 
the 5 tumors with duplicate methylation analyses at two institutions, three 
Ependymoma PFA subgroups were concordant while two showed differing 
classifications (diffuse type pediatric high-grade glioma RTK1 subtype vs. 
non- classifiable and medulloblastoma group 4 vs. non-WNT, non-SHH). In 
patients with previously diagnosed CNS tumors, methylation either led to a 
change in classification or modification of diagnosis in 7 out of 11 patients. 
The average time from surgery to the receipt of methylation results for newly 
diagnosed patients was 24 days (range 4-90 days). CONCLUSION: Methyla-
tion analysis was beneficial in both the previously diagnosed and newly diag-
nosed setting in patients with previously difficult to classify tumors following 
conventional molecular analysis. Changes in tumor classification or modifica-
tions in diagnosis were observed in the majority of patients.

FINAL CATEGORY: GERM CELL TUMORS

ABSTRACT CITATION ID: NOAE064.257
GCT-01. CENTRAL NERVOUS SYSTEM GERM CELL TUMORS 
– GENERATING A CONSENSUS IN THEIR DIAGNOSIS AND 
MANAGEMENT
Mohamed S Abdelbaki; Washington University School of Medicine in St. 
Louis, St. Louis, MO, USA

BACKGROUND: Despite the excellent outcomes of central nervous 
system (CNS) germ cell tumors (GCTs), there still exists significant differ-

ences in how GCTs are diagnosed and managed in different parts of the 
world. Additionally, the long-term toxicities and morbidities of the current 
therapies, and their substantial negative impact on the social wellbeing of 
our patients should clearly indicate that the current achievements are not 
enough. Further, important molecular data have emerged over the past 
decade that we have not witnessed their translation into any of the ongoing 
clinical trials. METHODS: A comprehensive review of all major CNS GCT 
clinical trials will be discussed, in addition to a detailed review of the several 
issues of debate. Moreover, the latest developments in molecular landscape 
of GCTs will be provided in order to identify the hurdles that affect their 
incorporation in GCT clinical trials. RESULTS: Tumor marker cut-offs that 
differentiate between germinoma and non-germinomatous germ cell tumors 
are clearly different between the various groups around the world. Addition-
ally, differences exist in the chemotherapy backbones, radiation therapy field 
and dose, and the appropriate regimens to treat some of the rarer GCTs. 
Furthermore, there is no clear guideline on how to treat patients who do 
not achieve complete response after chemotherapy. CONCLUSIONS: Dis-
cussing the clear differences that exist in the diagnosis and management of 
CNS GCTs is a critical first step in generating a clear consensus between the 
North American, European, Asian, and Latin American groups, which will 
certainly guide future clinical trials, improve the outcomes as well as the 
long-term treatment effects for this group of patients.

ABSTRACT CITATION ID: NOAE064.258
GCT-02. OPTIC PATHWAY PRIMARY GERMINOMA: DON´T MISS 
THE DIAGNOSIS
Regina M Navarro-Martin del Campo1, Alma M Huerta-Hurtado2, 
David Saldaña-Alcalá2, Ana L Orozco-Alvarado1; 1Hospital Civil de 
Guadalajara, Guadalajara, Jalisco, Mexico, 2Centro Medico De Occidente, 
Guadalajara, Jalisco, Mexico

BACKGROUND: Germ Cell tumors usually arise in the midline of brain; 
location in optic pathway (OP) is extremely rare. This case illustrates an OP 
primary Germinoma. METHODS: A 9 years old female debuted with dimin-
ished visual acuity, it was diagnosed and treated as optic neuritis without im-
provement, a MRI evidenced a gadolinium enhancement with a very subtle 
thickening on the optic chiasm, along 3 non conclusive vascular like images 
in the left Virchow space. A differential diagnosis between endophytic Optic 
pathway glioma and germ cell tumor was made. RESULTS: Assessment of 
AFP and Sub HCG in both blood and CFS was negative, endocrine evalu-
ation confirmed Diabetes insipidus. A stereotaxic biopsy was performed 
and Pathology confirmed a Pure Germinoma. Non metastatic disease was 
confirmed as negative Spine MRI and acellular CFS. As a relevant familiar 
History the father had testicular Germinoma in his teenage. She was treated 
with 9 weeks of Carboplatin/V16 and radiotherapy as follows: whole ven-
tricular 24 Gy and primary site 16.5 Gy for a total dose of 40.05 Gy. She is 
free of tumor at 3 follow up years with improvement in visual acuity and 
arginine vasopressin dependence. CONCLUSIONS: This case illustrates a 
germ cell tumor primary arising in the optic pathway and aware us to con-
sider it as a differential diagnosis with non-exophytic optic pathway Glioma 
being the biopsy mandatory to establish the correct diagnosis

ABSTRACT CITATION ID: NOAE064.259
GCT-03. MONOGERM, A NOVEL PROOF-OF-PRINCIPLE BAYESIAN 
PHASE II TRIAL DESIGN OF CARBOPLATIN OR VINBLASTINE 
MONOTHERAPY INDUCTION PRIOR TO RADIOTHERAPY FOR 
INTRACRANIAL GERMINOMA
Laura Kirton1, John R. Apps2, Anna Lawson1, Theodoros Arvanitis3, 
Dipayan Mitra4, Richard Gagen2, Hiten Patel2, Andrew Peet3, Lorna Fern5, 
Emma Williams6, Nicholas Coleman7, Thankamma Ajithkumar8, 
Brigitte Bison9, Gareth Veal10, Daniel P. Stark11, Giovanni Morana12, 
James C. Nicholson8, Lucinda Billingham1, Matthew J. Murray7,8; 
1Birmingham Clinical Trials Unit, University of Birmingham, Birmingham, 
United Kingdom, 2Birmingham Children’s Hospital, Birmingham, United 
Kingdom, 3University of Birmingham, Birmingham, United Kingdom, 4The 
Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle, United 
Kingdom, 5University College London Hospitals NHS Foundation Trust, 
London, United Kingdom, 6Sheffield Teaching Hospitals NHS Foundation 
Trust, Sheffield, United Kingdom, 7Department of Pathology, University of 
Cambridge, Cambridge, United Kingdom, 8Cambridge University Hospitals 
NHS Foundation Trust, Cambridge, United Kingdom, 9University of 
Augsburg, Augsburg, Germany, 10Newcastle University, Newcastle, United 
Kingdom, 11University of Leeds, Leeds, United Kingdom, 12University of 
Torino, Torino, Italy

BACKGROUND: Current European standard-of-care for localised intra-
cranial germinoma is multi-agent chemotherapy (carboPEI: carboplatin/
etoposide/ifosfamide) followed by definitive radiotherapy, with excellent 
survival. MonoGerm is a de-escalation, non-inferiority trial aiming to re-
duce toxicity. Twelve-week carboplatin (PMID:8039122) AUC10 or vin-
blastine (PMIDs:32642701/34520101) induction will be evaluated to test 
if as effective as carboPEI from SIOP-CNS-GCT-II. A novel trial design was 
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required to answer this question pragmatically/safely. METHODS: Clinical 
trials in rare diseases recruit slowly, allowing continuous monitoring of ef-
ficacy outcomes. Efficacy-transition-pathways (ETP) are innovative visual 
tools to aid determination of trial design parameters, and an extension of 
the dose-transition-pathways concept introduced for dose-finding trials 
(PMID:28733440). RESULTS: MonoGerm includes two monotherapies, 
with each single arm recruiting six cohorts of three patients, with interim 
assessment after each recruited cohort and final analysis at 18 patients (total 
n=36). Insufficient tumour volume response (<30%) at 6-week safety MRI 
results in 12-weeks carboPEI. Primary outcome is radiological complete 
response (CR) by 12-weeks of induction monotherapy. A beta-binomial 
conjugate analysis will generate posterior probability distributions, com-
bining observed trial data as realisations from a binomial distribution with 
a minimally informative Beta (1,1) prior. Decision criteria to allow early 
stopping at interim analyses and go/no-go decisions at final analysis are 
based on probabilities from these posterior distributions. ETP visually maps 
out parameters used to assert decisions after each interim assessment as a 
pyramid decision tree. For each recruited cohort and every CR outcome, 
estimates of the true CR rate and probabilities with associated decisions are 
mapped out. ETP allows clear communication between statisticians, clin-
icians, and patient-public-involvement (PPI) teams, facilitating informed de-
cisions in an efficient/realistic trial design. CONCLUSION: MonoGerm, a 
novel Bayesian de-escalation trial, funded by Little Princess Trust (https://
www.littleprincesses.org.uk/), uses ETP and continuous monitoring with 
built-in stopping rules to ensure patient safety in this treatment de-escalation 
trial.

ABSTRACT CITATION ID: NOAE064.260
GCT-05. UPDATED REPORT ON TREATMENT MODALITIES 
IN METASTATIC GERMINOMA IN CHILDREN: A MULTI-
INSTITUTIONAL ANALYSIS
Margaret Shatara1, Alexia Thia2, Mohammad H Abu-Arja3, Jack 
M Su3, Shannon MacDonald4, Stephanie Perkins5, Hamza Gorsi6, 
Dinisha Govender7, Hetal Dholaria8, Jonathan Schwartz9, Jen 
Chun Foo10, Revathi Rajagopal10, Ute Bartels11, Katrina O’Halloran12, 
Richard Sleightholm13, Lucie Lafay-Cousin14, Rose Daynielle 
A Cansanay15, Mary-Pat Schlosser16, Andrea M Cappellano17, 
Natália Dassi17, Michael J Fisher18, Nisreen Amayiri19, Yasin Yilmaz20, 
Malgorzata Czogala21, Richard Graham22, Sofia Jares Baglivo22, 
Rebecca Ronsley23, Angela Mastronuzzi24, George Michaiel25, 
Sara Khan26, Ross Magnum27, Lindsey M Hoffman27, Truman Knowles28, 
Sabine Mueller28, Mohamed S Zaghloul29, Nada A Abdelhaleem30, 
Moatasem El-ayadi31, Mohamed S Abdelbaki1; 1The Division of 
Hematology and Oncology, St. Louis Children’s Hospital, Washington 
University School of Medicine, St. Louis, MO, USA, 2Washington 
University School of Medicine, St. Louis, MO, USA, 3The Division of 
Hematology/Oncology, Texas Children’s Cancer Center, Baylor College of 
Medicine, Houston, TX, USA, 4The Department of Radiation Oncology, 
Francis H Burr Proton Therapy Center, Massachusetts General Hospital, 
Boston, MA, USA, 5The Department of Radiation Oncology, Washington 
University School of Medicine, St. Louis, MO, USA, 6The Division of 
Hematology and Oncology, Children’s Hospital of Michigan, Central 
Michigan University, Detroit, MI, USA, 7The Department of Oncology, 
Cancer Center for Children, The Children’s Hospital at Westmead, 
Westmead, NSW, Australia, 8The Department of Hematology, Oncology 
and Bone Marrow Transplant, Perth Children’s Hospital, WA, Australia, 
9The Department of Hematology and Oncology, Brain Tumor Program, 
Mayo Clinic, Rochester, MN, USA, 10Division of Hematology-Oncology, 
Department of Pediatrics, University Malaya Medical Center, Kuala 
Lumpur, Malaysia, 11Division of Haematology/Oncology, Department 
of Paediatrics, The Hospital for Sick Children, Toronto, ON, Canada, 
12Cancer and Blood Disease Institute, Children’s Hospital Los Angeles, Los 
Angeles, CA, USA, 13Department of Pediatrics, University of California 
Los Angeles, Los Angeles, CA, USA, 14Section of Pediatric Hematology/
Oncology and Bone Marrow Transplantation, Alberta Children’s Hospital, 
Calgary, AB, Canada, 15Alberta Children’s Hospital, Calgary, AB, Canada, 
16Alberta Children’s Hospital, Calgary, AB, Canada, 17IOP/GRAACC/
Federal University of São Paulo, São Paulo, SP, Brazil, 18Division of 
Oncology, The Children’s Hospital of Philadelphia, Philadelphia, PA, 
USA, 19Department of Hematology and Oncology, King Hussein Cancer 
Centre, Amman, Jordan, 20Department of Pediatric Hematology and 
Oncology, Istanbul University, Istanbul, Turkey, 21Department of Pediatric 
Oncology and Hematology, Jagiellonian University Medical College, 
Krakow, Poland, 22The Cure Starts Now Foundation Brain Tumor Center, 
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA, 
23Division of Hematology, Oncology, Bone Marrow Transplant & Cellular 
Therapy, Seattle Children’s Hospital, University of Washington, Seattle, 
WA, USA, 24Department of Paediatric Haematology/Oncology, IRCCS 
Bambino Gesù Children’s Hospital, Rome, Italy, 25BC Children’s Hospital 
Research Institute, Vancouver, BC, Canada, 26Division of Hematology, 
Oncology & Bone Marrow Transplant, Nationwide Children’s Hospital, 
Columbus, OH, USA, 27Center for Cancer and Blood Disorders, Phoenix 

Children’s Hospital, Phoenix, AZ, USA, 28Department of Neurology, 
University of California San Francisco, San Francisco, CA, USA, 29The 
Department of Radiation Oncology, NCI, Cairo University and Children’s 
Cancer Hospital Egypt 57357, Cairo, Egypt, 30The Department of Clinical 
Research, Children’s Cancer Hospital Egypt 57357, Cairo, Egypt, 31The 
Department of Pediatric Oncology, NCI, Cairo University and Children’s 
Cancer Hospital Egypt 57357, Cairo, Egypt

BACKGROUND:  Primary intracranial germ cell tumors (GCTs) are rare 
heterogeneous tumors; germinoma accounts for two-thirds of cases. While 
neoadjuvant chemotherapy followed by response-based reduced radio-
therapy dose and field is the established approach for managing localized 
CNS germinomas, controversy persists regarding the treatment of primary 
metastatic disease. Additionally, limited research exists on the utilization of 
neoadjuvant chemotherapy in primary metastatic germinoma. METHODS: 
A retrospective multi-institutional analysis was conducted to assess overall 
survival (OS) and event-free survival (EFS) among patients diagnosed with 
metastatic germinoma who were treated with various modalities. RESULTS: 
We identified 88 patients, including 63 males and 25 females. The median 
age at presentation was 13.5 years. All patients, who had undergone both 
brain and spine MRIs, had their diagnoses confirmed through a biopsy, posi-
tive CSF cytology, and/or positive CSF tumor markers at presentation. Pri-
mary Tumor location was pineal (n=37), suprasellar (n=27), bifocal (n=14) 
and others (n=9). Eight patients underwent subtotal resection. Craniospinal 
irradiation (CSI; 21-24 Gy) was administered to 71 patients (81%), while 
eight patients (9%) received whole ventricular irradiation (WVI; 23.4-30 
Gy). Whole brain radiation was given to four patients (5%; 24 Gy), and two 
patients (2%) had unknown fields. Boosts to primary and/or metastatic sites 
were administered in all but seven patients. Notably, thirty patients (34%) 
received CSI without neoadjuvant chemotherapy. At the end of therapy, 69 
patients had complete response, 10 partial response and the response was 
unknown in six. Three patients did not receive irradiation, all died of disease 
progression. The median follow-up was 64 months (range 6-159 months), 
yielding an OS of 96.6%. Ongoing multi-institutional data collection and 
analysis will be presented at the meeting. CONCLUSION: Our study is one 
of the largest studies to date in metastatic germinoma and may provide in-
sight into the role of neoadjuvant chemotherapy with lower CSI doses.

ABSTRACT CITATION ID: NOAE064.261
GCT-06. THE OUTCOMES OF PATIENTS WITH DISSEMINATED 
GERMINOMA TREATED ON ACNS0232: A REPORT FROM THE 
CHILDREN’S ONCOLOGY REPORT
Margaret Shatara1, Subodh Selukar2, Tong Lin2, Amar Gajjar3, 
Bernadine Donahue4, Sarah Leary5, Maryam Fouladi6, Jeffrey C Allen7, 
Mohamed S Abdelbaki1; 1Washington University in St. Louis, School of 
Medicine, St. Louis, MO, USA, 2St. Jude Children’s Research Hospital, 
Memphis, TN, USA, 3St Jude Children’s Research Hospital, Memphis, MO, 
USA, 4Maimonides Cancer Center, New York University Grossman School 
of Medicine, New York, NY, USA, 5Seattle Children’s Hospital, Seattle, 
WA, USA, 6Nationwide Children’s Hospital and The Ohio State University, 
Columbus, OH, USA, 7New York University Grossman School of Medicine, 
New York, NY, USA

BACKGROUND: Central nervous system (CNS) germinomas are 
curable with craniospinal irradiation (CSI). However, concerns about 
long-term sequelae led to investigations into neoadjuvant chemo-
therapy. The ACNS0232 study, a phase III trial, evaluated the efficacy of 
neoadjuvant chemotherapy followed by response-based radiotherapy (RT) 
in patients with germinomas. METHODS: Patients aged 3-21 years with 
newly-diagnosed histologically-confirmed germinoma were randomized 
to standard RT alone (Regimen A: 24 Gy CSI with a boost of 21 Gy) or 
neoadjuvant chemotherapy followed by response-based RT (Regimen B: 2 
cycles of carboplatin/ etoposide, and if not in complete response (CR), two 
additional cycles of of cisplatin/ cyclophosphamide were administered fol-
lowed by 21 Gy CSI with boost of 9 Gy). The study objectives included 
comparing event-free (EFS), overall survival (OS) and evaluating response 
to pre-RT chemotherapy. RESULTS: Twenty-two patients (10 in Regimen A, 
12 in Regimen B) were randomized between January 2007 and May 2009, 
including 13 with disseminated disease (5 in Regimen A, 8 in Regimen B). 
The study closed early due to low accrual. The median study follow-up time 
was 5.8 years. The 5-year EFS estimates were 0.89 (95% CI 0.47, 0.98) 
for Regimen A and 0.92 (95% CI 0.47, 0.99) for Regimen B. Regimen B 
was well-tolerated and demonstrated a 72.7% CR rate. CONCLUSION: 
Despite the premature closure of the study, ACNS0232 provides valuable 
insights into the role of neoadjuvant chemotherapy with response-based RT 
in the treatment of disseminated germinoma. However, it is crucial to ac-
knowledge the limitations of drawing conclusions with such a small sample 
size. The COG oncology community was not supportive of the proposed 
phase 3 design, but there is value in expanding the limited experience using 
Regimen B in a single arm phase 2 study to validate the safety and efficacy 
of neoadjuvant chemotherapy strategies in patient’s with disseminated CNS 
germinoma.
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