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Irinotecan. This study aimed to compare the survival of patients receiving 
bevacizumab monotherapy (BEV) and those receiving bevacizumab plus 
irinotecan combination therapy (B+I) in recurrent glioblastoma (GBM), using 
a nationwide population-based dataset. METHODS: Patients matching the 
ICD code C71.x were screened from the national database. From January 
2008 to November 2021, 846 patients who had undergone surgery or bi-
opsy and received concurrent chemoradiotherapy with Temozolomide were 
included. Of these, 450 received BEV, while 396 received B+I. The patients' 
demographic characteristics, inpatient stay duration, prescription frequency, 
and survival outcomes were compared between the two groups. RESULTS: 
The median overall survival from initial surgery was 22.60 months (9% 
CI: 20.50 – 24.21) and 20.44 months (95% CI: 18.55 – 22.60) in the BEV 
and B+I groups, respectively (p=0.5079, log rank test). The BEV group was 
older and had a higher percentage of females compared to the B+I group. 
Younger age, female gender, and having surgery rather than biopsy were 
associated with better prognosis. CONCLUSION: This study found no sig-
nificant difference in overall survival between bevacizumab alone versus 
bevacizumab plus irinotecan combination therapy in patients with recur-
rent GBM. Considering the additional potential toxicity associated with 
irinotecan, bevacizumab monotherapy may be a suitable treatment option.

ABSTRACT CITATION ID: NOAD179.0820
NCOG-07. HUB-RELATED GRAPH METRICS AS MARKER FOR 
COGNITIVE OUTCOMES IN ADULT GLIOMA SURVIVORS AFTER 
MULTIMODAL THERAPY
Laurien De Roeck1, Jeroen Blommaert2, Stefan Sunaert2, Patrick Dupont2, 
Paul Clement1, Steven De Vleeschouwer3, Charlotte Sleurs4, and 
Maarten Lambrecht1; 1University Hospitals Leuven, Belgium, Leuven, 
Belgium, 2KU Leuven, Belgium, Leuven, Belgium, 3University Hospital 
Leuven, Leuven, Belgium, 4Tilburg University, the Netherlands, Tilburg, 
Netherlands

BACKGROUND: Although cognitive impairment is a prevalent long-term 
side effect in glioma survivors, predictive imaging-based markers remain in-
consistent to date. Structural brain network topology could be altered by 
both the tumor and its’ treatment through reorganization of hubs (i.e. highly 
interconnected nodes). Here, we explored the role of nodal hub-related graph 
metrics in cognitive functioning. METHODS: 48 WHO grade 2-3 adult 
glioma survivors ( > 1y post-therapy) and 42 matched controls, underwent 
a cognitive assessment. Cognitive scores were transformed into w-scores, 
corrected for age and education. Weighted nodal graph metrics were calcu-
lated based on diffusion weighted imaging. Hubs were calculated based on 4 
nodal metrics. Significant differences in nodal graph metrics between patients 
and controls, and hubs versus non-hubs were tested in a repeated measures 
ANOVA, using Bonferroni correction for multiple testing. Significant group 
differences in nodal graph metrics were correlated to cognitive scores per do-
main. RESULTS: In controls, 12/78 nodes were defined as hubs. In survivors, 
the left superior-parietal region and left putamen had a significantly lower 
likelihood of being a hub (p< .001). These areas showed assortativity to be 
positively correlated with attention, language and executive function (r(90) 
> .51,p< .001) and characteristic path length to be negatively correlated with 
all cognitive domains (r(90) > .51, p< .001). Nodal metrics of clustering co-
efficient, characteristic path length, local efficiency and assortativity were sig-
nificantly different between groups in both hub and non-hub regions (p< 
.001). Except for betweenness centrality, all nodal metrics strongly correlated 
with cognitive outcomes, occurring more often in hubs (33-50%) than inter-
mediate hubs (10-33%) or non-hubs (4-12%). CONCLUSION: Reorganiza-
tion of hubs is frequently observed in this cohort of glioma survivors. Hub 
connectivity seems to be important in cognitive functioning, more than for 
non-hub regions. Therefore, structural nodal hub-related graph metrics might 
be important in predicting cognitive outcomes.

ABSTRACT CITATION ID: NOAD179.0821
NCOG-08. BEVACIZUMAB ALONE VERSUS BEVACIZUMAB PLUS 
IRINOTECAN IN PATIENTS WITH RECURRENT GLIOBLASTOMA: 
A NATIONWIDE POPULATION-BASED STUDY
Yeonhu Lee1, Tae Hoon Roh2, and Se-Hyuk Kim2; 1Department of 
Neurosurgery, Ajou University School of Medicine, Ajou University 
Hospital, 164 ,World cup-ro Yeongtong-gu, Suwon-si, Kyonggi-do, 
Republic of Korea, 2Department of Neurosurgery, Ajou University School 
of Medicine, Ajou University Hospital, 164 ,World cup-ro Yeongtong-gu, 
Suwon-si, Republic of Korea

INTRODUCTION: There is no established treatment for recurrent glio-
blastoma. For the treatment of recurrent glioblastoma, the antiangiogenic 
antibody, bevacizumab, is used either alone or in combination with 
Irinotecan. This study aimed to compare the survival of patients receiving 
bevacizumab monotherapy (BEV) and those receiving bevacizumab plus 
irinotecan combination therapy (B+I) in recurrent glioblastoma (GBM), using 
a nationwide population-based dataset. METHODS: Patients matching the 
ICD code C71.x were screened from the national database. From January 

2008 to November 2021, 846 patients who had undergone surgery or bi-
opsy and received concurrent chemoradiotherapy with Temozolomide were 
included. Of these, 450 received BEV, while 396 received B+I. The patients' 
demographic characteristics, inpatient stay duration, prescription frequency, 
and survival outcomes were compared between the two groups. RESULTS: 
The BEV group was older and had a higher percentage of females compared 
to the B+I group. The survival analysis revealed no significant difference in 
survival times between the two groups in the univariate and multivariate 
analysis. Younger age, female gender, and having surgery rather than biopsy 
were associated with better prognosis. CONCLUSION: This study found no 
significant difference in overall survival between bevacizumab monotherapy 
and bevacizumab plus irinotecan combination therapy in patients with re-
current GBM. Considering the additional potential toxicity associated with 
irinotecan, bevacizumab monotherapy may be a suitable treatment option.
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BACKGROUND: Over the last 2 decades, the use of molecular targeted 
therapy has revolutionized the cancer treatment landscape and transformed 
the outcomes and disease prognoses of several cancer entities. The success of 
targeted therapy is closely tied to the advent of commercially available next 
generation sequencing (NGS) which has expanded our understanding and 
knowledge of the genetic drivers and mutations present in a variety of tumors. 
Unfortunately, in glioblastoma (GBM), the overall effectiveness of targeted 
therapies remains limited.1 Nonetheless, NGS for GBM patients has been 
integrated into the standard practice of many neuro-oncologists and is en-
couraged by the National Comprehensive Cancer Network (NCCN) Guide-
lines. The purpose of this retrospective chart review is to evaluate how NGS 
is incorporated into the management of glioblastoma at a single center aca-
demic institution. METHODS: We identified 85 patients with pathologically 
confirmed GBM who had NGS done from January 2014-March 2021. The 
clinical records of all patients were reviewed to denote the frequency of clin-
ical trial enrollment or off-label use of targeted therapy based on the results 
of NGS. We also denoted the time point in the disease course when NGS was 
ordered and the trend of frequency of ordering NGS from January 2014-De-
cember 2020. RESULTS: 28.2% (95% CI 19 to 39.1%) of patients received 
treatment based on the results of NGS. 8% were enrolled in a clinical trial and 
20% were treated with off-label use of targeted therapy at the time of disease 
progression. There was no statistically significant survival difference seen be-
tween patients who had treatment done based on results of NGS compared to 
those who did not. CONCLUSION: NGS results are used to guide treatment 
or clinical trial enrollment in a significant number of glioblastoma patients, 
however, the clinical efficacy of this treatment is yet to be determined.
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NCOG-10. LONG-TERM SURVIVAL ANALYSIS OF PLEOMORPHIC 
XANTHOASTROCYTOMA: INSIGHTS INTO PROGNOSTIC 
FACTORS AND TREATMENT STRATEGIES.
Chaejin Lee1, Yukyeng Byeon2, Gung-Ju Kim2, Juhee Jeon2, Young-
Hoon Kim2, Chang-Ki Hong2, Jeong Hoon Kim3, and Sang Woo Song2; 
1Asan medical center, Seoul, Republic of Korea, 2Asan medical center, Seoul, 
USA, 3Department of Neurological Surgery, Asan Medical Center, University 
of Ulsan College of Medicine, Seoul, Korea., Seoul, Republic of Korea

PURPOSE: Pleomorphic xanthoastrocytoma (PXA) is rare, accounting 
for less than 1% of astrocytomas. Despite its pleomorphic histologic fea-
tures, PXA generally carries a favorable prognosis. Limited research exists 
regarding the clinical course and treatment outcomes of PXA. This study 
aimed to identify prognostic factors and evaluate treatment strategies in 
PXA. METHODS: We retrospectively analyzed PXA patients who under-
went surgical resection at our institution from 2000 to 2021. Demographic 
data, radiologic characteristics, and treatment outcomes were collected. 
Tumors were classified as grade 2 or grade 3 based on the 2021 World 
Health Organization criteria. RESULTS: Among the included patients, 40 
were diagnosed with grade 2 PXA, while 9 had grade 3 PXA. Five-year 
progression-free survival (PFS) rates were 75.8% for grade 2 and 37.0% for 
grade 3 (p = 0.003). Multivariate Cox regression analysis revealed that both 
grade (p = 0.044) and tumor infiltration (p = 0.008) significantly influenced 
PFS. Factors such as hydrocephalus (p = 0.005) and tumor infiltration (p 
= 0.017) were found to affect overall survival (OS). Subgroup analysis in 
grade 2 PXA showed significantly better OS and PFS when gross total resec-
tion (GTR) was performed during the initial surgery, as opposed to subtotal 
resection (STR). Adjuvant radiation therapy did not significantly alter the 
prognosis of grade 2 PXA. CONCLUSIONS: Tumor infiltration was asso-
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