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verity data reported using the MDASI-BT from a two-institutional cohort 
of 1,128 PBT patients was analyzed. Gaussian Graphical Model networks 
were constructed for the entire cohort and for subgroups identified by un-
supervised clustering. Network characteristics were analyzed and compared 
using permutation-based statistical tests.  RESULTS:  NA on the entire co-
hort revealed that the majority of PBT patients experience symptoms on 
four core dimensions that drive overall symptom burden: cognitive, phys-
ical, focal neurologic, and affective. These dimensions substantially overlap 
with factor groupings defined during initial construct validation of the 
MDASI-BT. Fatigue/drowsiness scored the highest in all network centrality 
measures, indicating a pivotal role in the symptom experience. Unsupervised 
clustering identified four patient subgroups: PC1 (n = 683), PC2 (n = 244), 
PC3 (n = 92), and PC4 (n = 109). Moderately accurate networks could be 
constructed for PC1 and PC2, but not for PC3 and PC4 due to their small 
size. The PC1 network closely resembles the all-patient network, and these 
patients have the highest interference scores among the subgroups with fa-
tigue/drowsiness as the primary driver. PC2 represents an older subgroup in 
which cognitive symptoms drive symptom burden.  CONCLUSIONS:  This 
novel study identified clinically relevant subgroups of patients with unique 
symptom burdens. With further validation, our approach may inform more 
personalized and effective symptom management by identifying symptoms 
to prioritize for targeting in individual patients. 

NCOG-40. UTILITY OF THE SEIZURE CONTROL COMPOSITE 
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BACKGROUND:  Seizures are a common symptom in patients with CNS 
tumors. The RANO-Seizure Control Composite Index (RANO-SCCI) was 
developed to monitor seizures over time by patients and clinicians.  We de-
scribe the use of the RANO-SCCI as part of the NCI NOB-Natural History 
Study.     METHODS:     Patients completed a RANO-SCCI prior to their 
clinic appointment with results shared with clinicians who then completed a 
RANO-SCCI as part of the same appointment. Seizure reports were tallied 
by respondent type and further by tumor type and grade.   Concordance 
between patient and clinician report was also investigated.  RESULTS:  One 
hundred fifty-seven patients underwent 250 clinical evaluations. Partici-
pants were primarily white (82%) males (57%) with median age 47 years 
(range: 19 – 78). Most had high grade (60%) primary brain (86%) tumors, 
were in surveillance (76%), with no prior recurrence (57%) and KPS ≥ 90 
(76%).   Half of patients and 62% of clinicians reported the patient ever 
having a seizure. The 12% discordance were all where the patient did not 
report a seizure, but clinicians did.  There was good agreement on seizure 
reporting since last visit (74% patients, 78% clinicians), and anti-seizure 
medication use (51% patients, 57% clinicians). Seizures were reported more 
frequently in patients with high-grade tumors (WHO Grade 3 or 4) (60% 
patients, 76% clinicians) versus low-grade (WHO Grade 1 or 2) (51% pa-
tients, 59% clinicians), and among patients with oligodendrogliomas (71% 
patients, 85% clinicians) versus non-oligodendroglioma tumors (54% pa-
tients, 68% clinicians).  CONCLUSIONS:  The RANO-SCCI was used for 
self-report and clinician report of seizure activity. A higher frequency was 
reported among oligodendroglioma and high-grade tumors. Disparities be-
tween patient and clinician responses may reveal a limitation in the patient’s 
ability to recognize and assess their seizure symptoms. Further work will 
investigate reporting congruence and associations with clinical and demo-
graphic characteristics. 

NCOG-41. INTEGRATING NEUROPSYCHOLOGICAL CARE INTO 
A PEDIATRIC LONG-TERM SURVIVORSHIP CLINIC
Colleen Hess1; 1Johns Hopkins All Children's Hospital, St. Petersburg, FL, 
USA

Pediatric cancer survivors are vulnerable to neurocognitive deficits due 
to their treatment history including chemotherapy and radiation therapy. 

These treatments are associated with damage to the brain’s white matter 
pathways, contributing to neurocognitive “late effects” such as deficits in 
processing speed, working memory, executive function, visuospatial abilities, 
and fine motor skills. However, these neurocognitive deficits may go undiag-
nosed and therefore unsupported due to difficulties accessing neuropsycho-
logical care. This study seeks to improve survivors’ access to care, thereby 
increasing the likelihood of patients obtaining educational and therapeutic 
supports when needed, by integrating brief neuropsychological screenings 
into an existing medical clinic. During survivors’ annual oncology clinic 
visit, patients were administered a neurocognitive screening battery to as-
sess their working memory, processing speed, and executive functions and 
thereby determine which patients would benefit from more comprehensive 
neuropsychological testing. The current sample of 22 patients (55% female) 
ranges from 6 to 21 years of age (M = 14). Based on testing performance, 
23% of the sample (n = 5) demonstrated neurocognitive deficits according to 
the Neuropsychological Impairment Rule (NIR), and therefore was referred 
for more comprehensive neuropsychological assessment. Additionally, 9% 
of the sample (n = 2) was referred for further assessment, despite not meeting 
the NIR threshold, due to report of academic concerns. Importantly, 68% 
of the sample (n = 15) did not meet the NIR threshold and did not endorse 
neurocognitive concerns, and therefore did not require referral for further 
neuropsychological assessment. Current results demonstrate the utility of 
integrating neuropsychological care into long-term survivorship clinics via 
a neurocognitive screening battery as the majority of patients did not evi-
dence significant deficits and therefore were adequately served from a neuro-
psychological lens without requiring additional assessment. In addition to 
increasing access to care, these efforts help to preserve families’ resources 
and reduce waitlists for patients in need.    

NCOG-42. THE IMPACT OF PER2 POLYMORPHISMS ON 
THE EXPRESSION OF SLEEP AND ACTIVITY IN A NOVEL 
MOUSE MODEL OF CRANIAL-IRRADIATION-INDUCED 
HYPERSOMNOLENCE (C-RIH)
Kendra Adegbesan1, Francesco Tomassoni Ardori2, 
Sudhirkumar Yanpallewar2, Nicole Briceno3, Amanda King1, 
Lino Tessarollo2, Mark Gilbert1, DeeDee Smart2, Terri Armstrong1, and 
Dorela Shuboni-Mulligan1; 1Neuro-Oncology Branch, National Cancer 
Institute, National Institutes of Health, Bethesda, MD, USA, 2Neuro 
Oncology Branch, National Cancer Institute, National Institutes of Health, 
Bethesda, USA, 3National Institutes of Health, National Cancer Institute 
(NCI), Center for Cancer Research (CCR), Neuro-Oncology Branch 
(NOB), Bethesda, MD, USA

Chronic daytime sleepiness, or hypersomnolence, is one of the most 
common and disruptive side effects of cranial radiotherapy and is associated 
with disturbances in mood and cognition in primary brain tumor patients. 
Our laboratory previously found that increased minor allele presence of the 
PERIOD2 (PER2) polymorphism (rs934945, G-E mutation) correlated with 
a decreased likelihood of hypersomnolence in PBT patients. PER2, a key mo-
lecular component of the circadian clock, assists in the generation and main-
tenance of daily sleep/wake rhythms. We aim to understand the effects of this 
PER2 polymorphism on radiation sensitivity within our previously established 
mouse model of cranial-irradiation-induced hypersomnolence (C-RIH). Five 
cohorts of male/female transgenic mice were generated using CRISPR-Cas9, 
replacing the endogenous mouse CRY binding domain with one of two poly-
morphic variants within the human genome (G-E and conventional Per2h23). 
General activity and sleep were monitored continuously over 10 days before 
and after therapeutic irradiation (whole brain, 15Gy, single fraction). Inde-
pendent samples t-tests compared knock-in groups and species variants. 
During the active phase, G-E knock-in mice showed less radiation-induced 
suppression of activity (-7% males; -20% females) relative to Per2h23 knock-
ins (-18% males; -36% females). For rest, both male and female G-E mice 
(+4% males; +16.4% females) expressed less radiation induced sleep during 
their active phase than Per2h23 mice (+7% males; +27.7% females). However, 
this pattern did not rise to significance. Current experiments will expand the 
numbers of mice used in each group to further explore these initial patterns. 
Understanding the genetic markers that predict radiation sensitivity could help 
generate more patient specific methods to mitigate these negative behavioral 
outcomes. Our mouse models provide a platform to introduce polymorphisms 
and test their impact on treatment-related symptoms. 
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BACKGROUND:  COVID-19 radically changed neuro-oncology care. 
In this retrospective study, we examine the impact of COVID-19 infection 
on neuro-oncological care and clinical outcomes in two geographically 
separate populations. METHODS:  Descriptive statistics compared demo-
graphic and clinical history extracted from the medical records of COVID-
19 positive patients with primary brain tumors treated between 3/1/2020 
and 3/31/2021. All subjects were unvaccinated given our cohort pre-dates 
the ubiquitous availability of vaccines. Patients were treated at Washington 
University (WashU) in St. Louis, MO and Duke University in Durham, 
NC. Each site’s respective institutional review board approved the study, 
with a data transfer agreement in place. RESULTS:  We identified 62 total 
(WashU=13; Duke=49) subjects with positive COVID-19 infection. Patients 
were predominantly white (85.5%), male (56.5%), with KPS >=70 (82.3%) 
and never smoked (69.4%). WashU patients tended to be older with grade 4 
tumors, but this was not significant. At the time of COVID infection 35.5% 
of patients were receiving cancer-directed therapy. Notably, 37.1% experi-
enced delayed care due to a COVID-19 diagnosis, most often for sched-
uled systemic treatment or radiation treatment. A further 37.1% had an ER 
visit, hospitalization, or ICU stay attributed to COVID-19. Of the 17 pa-
tients who died during the study period, 4 deaths were attributed directly to 
COVID-19 and not to their underlying brain tumor or other cause. Finally, 
telehealth use differed between sites (84.6% at WashU vs 14.3% at Duke). 
However, this difference could not be attributed to patient age, performance 
status, or distance from treating institution.   CONCLUSION:  COVID-19 
infection led to treatment delays and death for a subset, but not the majority 
of neuro-oncology patients. Telehealth use varied between sites and was not 
associated with commonly held assumptions about patient distance or per-
formance status, suggesting evolving practice norms following telehealth’s 
introduction. Study limitations include a small sample size 
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BACKGROUND:  As a first step to reach consensus on the key con-
structs and outcomes in neuro-oncology caregiver research, we performed 
a systematic review to evaluate the constructs that are being evaluated in 
research studies and how these have been assessed.  METHODS:  All peer-
reviewed publications with primary data reporting on outcomes of family 
caregivers of adult primary brain tumour patients were eligible. Electronic 
databases PubMed/ Medline, Embase, Web of Science, Emcare, Cochrane 
Library, and PsycINFO were searched up to September 2021. Using 
Covidence, title and abstract screening, full text review, and data extrac-
tion were done by two researchers independently, with a third guiding 
consensus. Constructs as reported in each study, and how these were as-
sessed were the primary result.  RESULTS:  Searches yielded 1090 unique 
records, with 213 remaining after title/abstract screening. Of these, 157 
publications met inclusion criteria, comprising 120 unique studies. These 
originated from 18 countries and were published between 1996-2022. 
Most were observational (75%) cross-sectional (61%) studies, reporting 
on quantitative methods (62%). Twenty-seven different constructs were 
assessed and mapped along the Caregiver Health Model categories: care-
giver health, needs, tasks, beliefs and attitudes, and environment. Seven-
teen questionnaires were used > 2 times to measure the same construct, 
with the vast majority of questionnaires only used across one or two 
studies.   DISCUSSION:  Neuro-oncology caregiving research is a field 
gaining traction, but lags behind in clear definition of key constructs, and 
consistency in assessment of these constructs. Developing consensus or 
guidance will improve comparability of studies, meta-analyses, and ad-
vance the science more quickly. 
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BACKGROUND:  Studies investigating dose-dependent effects of cranial 
irradiation (CRT) in children with posterior fossa brain tumors are limited 
by examining combined effects of surgery, chemotherapy, and radiation. 
We aimed to determine alterations in brain volume and microstructure, 
and neuropsychological outcomes in children with posterior fossa tumors 
treated with surgery alone, surgery and chemotherapy, and surgery, chemo-
therapy, and CRT combined. We explored the relationship of radiation dose 
to the thalamus, putamen, and hippocampus to outcomes of intelligence, 
processing speed, executive functions, memory, and social/emotional func-
tioning.  METHODS:  Forty-seven children with treated posterior fossa tu-
mors (17 with surgery; 11 with surgery and chemotherapy; 19 with surgery, 
chemotherapy, and CRT) underwent neuroimaging and neuropsychological 
assessment a mean of 4.8 years after treatment, along with 17 healthy sibling 
controls (n=64). The putamen, thalamus and hippocampus were manually 
segmented on MRI, and structural mean radiation doses were calculated. 
Differences in demographics and medical history were evaluated using χ2 
and t-tests. Linear regression examined differences in neuropsychological 
performance, structural volumes, and diffusion indices. Pearson correlation 
explored relationships of structural radiation doses to diffusion indices and 
neuropsychological outcomes.   RESULTS:  All patients scored lower on 
Block Design than controls (p=0.01), and the surgery and chemotherapy 
group scored the lowest. There was no significant difference in mean frac-
tional anisotropy (FA) values in the thalamus, hippocampus and putamen 
between the three patient groups and controls. Hippocampal volume and 
mean radiation dose approached significant correlation (r= -0.49; p=0.07). 
Right putamen FA correlated with mean radiation dose (r=0.56; p=0.02). 
When controlling for age, thalamic volume was lowest in the irradiated 
group (p=0.02).   CONCLUSIONS:  Treatment of pediatric posterior fossa 
brain tumors with surgery, chemotherapy, and CRT impacts thalamic 
volume and may have a dose-dependent effect on the microstructure of the 
putamen compared to treatment with surgery/chemotherapy. 

NCOG-46. PERSONALIZED, PARCEL-GUIDED RTMS FOR NEURO-
REHABILITATION AFTER TUMOR NEUROSURGERY: SAFETY AND 
PROOF OF CONCEPT
Jacky Yeung1, Jessica Tang2, Jonas Holle3, Charles Teo3, and 
Michael Sughrue4; 1Yale University, New Haven, CT, USA, 2UC Davis, 
Davis, USA, 3Cingulum Health, Sydney, Australia, 4Centre for Minimally 
Invasive Neurosurgery, Prince of Wales Private Hospital, New South Wales, 
Australia

Deficits in neurological and psychocognitive function are common 
for patients who have undergone surgical removal of primary tumors. 
Repetitive Transcranial Magnetic Stimulation (rTMS) is an emerging 
non-invasive tool used for the treatment of neuropsychiatric disorders. 
We present a retrospective review of individualized, targeted rTMS in 
thirteen patients who presented with post-operative neurological deficits 
following craniotomy for tumor resection. Multiple cortical targets were 
selected based on the patient’s neurological disorder, the networks asso-
ciated with the deficit, and anomalies in the functional connectivity of 
the patient’s brain as determined by machine-learning. TMS treatment 
was performed for 5 consecutive days. EuroQol quality of life (EQ-5D), 
functional extremity scales, and neuropsychiatric questionnaires related 
to the patient’s deficit were assessed prior to rTMS treatment, after treat-
ment, and during follow-up. Five patients (38.5%) had glioblastomas; 
four patients (30.8%) had oligodendrogliomas; two patients (15.4%) 
had astrocytoma; one patient (7.7%) had ganglioglioma; and one pa-
tient (7.7%) had a pineal cyst. All thirteen patients reported significantly 
improved quality of life after rTMS treatment (p = 0.0065) and during 
follow-up (p = 0.0038) as compared to baseline. For patients with func-
tional deficits, lower extremity functional scale (LEFS) was significantly 
improved one week after rTMS treatment (p = 0.0205). Upper extremity 
function scale (UEFS) showed non-significant trend in improvement 
after rTMS treatment (p = 0.0777). In the two patients who developed 
post-craniotomy depression, they showed a 26% and 88% reduction in 
depressive symptoms based on the Beck’s Depression Inventory (BDI) 
at two-month follow-up. These results suggest that the personalized, 
functional connectivity approach to rTMS target and treatment may be 
effective for patients with post-craniotomy functional impairments and 
neuropsychiatric disorders. This method of post-operative interventional 
neuro-rehabilitation is safe, noninvasive, and allows for the simultaneous 
treatment of multiple symptoms. 
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