
UCSF
UC San Francisco Previously Published Works

Title
NCOG-71. GENOME ASSOCIATIONS WITH NEUROCOGNITIVE OUTCOMES, CEREBRAL 
MICROBLEEDS (CMBS), AND BRAIN VOLUME AND WHITE MATTER (WM) CHANGES IN 
PEDIATRIC BRAIN TUMOR SURVIVORS

Permalink
https://escholarship.org/uc/item/4fd8p0h1

Journal
Neuro-oncology, 22(Suppl 2)

ISSN
1522-8517

Authors
Kline, Cassie
Stoller, Schuyler
Byer, Lennox
et al.

Publication Date
2020-11-01
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/4fd8p0h1
https://escholarship.org/uc/item/4fd8p0h1#author
https://escholarship.org
http://www.cdlib.org/


Abstracts
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III:  >12 cycles).  RESULTS:  We observed that STR was beneficial for fe-
males (HR=0.52; CI=0.33-0.83; p-value=0.013), while for males the benefit 
was not detected (HR=0.73; CI=0.46-1.15; p-value=0.173) for STR but was 
detectable for GTR (HR=0.58, CI=0.37-0.90; p-value=0.014). Females re-
ceiving 7-11 cycles of TMZ showed a survival benefit (HR=0.52; CI=0.12-
0.53; p-value=0.048) while males in the same group did not (HR=0.74; 
CI=0.46-1.19; p-value=0.21), in comparison to those in group I  of TMZ 
cycles. No sex differences were identified in patients receiving < =6 cycles 
or >=12 cycles.  CONCLUSION:  Together, our results contribute to the 
growing literature that sex differences exist in GBM patients, even in re-
sponse to standard-of-care therapies. This should be accounted for when 
designing clinical trials for GBM so that we may advance our pursuit to 
deliver personalized medicine.

NCOG-70. RELIABILITY AND VALIDITY OF A NEW SELF-REPORT 
INDEX OF COGNITIVE CONCERNS IN BRAIN TUMOR PATIENTS
Giuliana Zarrella1, Alice Perez2, Jorg Dietrich3, and Michael Parsons1; 
1Massachusetts General Hospital, Boston, MA, USA, 2UConn Health, 
Farmington, CT, USA, 3Department of Neurology, Massachusetts General 
Hospital Cancer Center, Harvard Medical School, Boston, MA, USA

INTRODUCTION:  Subjective cognitive dysfunction is an important out-
come measure in neuro-oncology and may provide additional information 
beyond performance-based neuropsychological testing. The Functional As-
sessment of Cancer Therapy-Brain (FACT-Br) is a frequently used quality 
of life (QoL) measure that includes indices of physical, emotional, social, 
and neurologic aspects of disease, but does not measure cognitive concerns. 
This study seeks to develop and validate an index of self-reported cogni-
tion derived from existing items on the FACT-Br. METHODS:  145 patients 
(Mage=51.08, Medu=15.63) with heterogeneous brain tumor diagnoses 
completed neuropsychological evaluation including cognitive testing and 
self-report measures. Nine FACT-Br items regarding cognition were com-
bined to form the Cognitive Index (CI). Reliability of the CI was measured 
with Cronbach’s alpha. Concurrent validity was assessed by correlating the 
CI with the Patient-Reported Outcomes Measurement Information System 
(PROMIS) Cognitive Abilities-8 or PROMIS Cognitive Concerns-8. Dis-
criminant validity was assessed by correlation of the CI with other FACT-Br 
indices and the Beck Depression and Anxiety Inventories (BDI, BAI). RE-
SULTS:  Internal consistency within the CI was high (Cronbach’s a 0.864). 
The CI correlated strongly with the PROMIS-Abilities (r =.680; p< 0.001) 
and PROMIS-Concerns (r=.780; p< 0.001) indicating high convergent val-
idity. Moderate correlations were observed between the CI and the physical 
and functional subscales of the FACT (r=.453 and .555), whereas correl-
ations with the social and emotional functioning subscales were weaker 
(r=.381 and .325). The FACT-Br-CI correlated strongly with BDI (r=-.622) 
and more weakly with the BAI (r=-.344). Consistent with prior literature, the 
CI showed modest correlations with neuropsychological measures, including 
verbal memory encoding (r=.300), verbal fluency (r=.252) and a composite 
measure of cognition (r=.249; all p’s< .01). CONCLUSIONS:  The FACT-
Br-CI is a reliable and valid measure of self-reported cognition. Studies that 
include the FACT-Br could be retrospectively analyzed to assess self-reported 
cognitive outcomes, enriching the information gained from prior research.
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OUTCOMES, CEREBRAL MICROBLEEDS (CMBS), AND BRAIN 
VOLUME AND WHITE MATTER (WM) CHANGES IN PEDIATRIC 
BRAIN TUMOR SURVIVORS
Cassie Kline1, Schuyler Stoller2, Lennox Byer2, Caleb Edwards2, 
Rachna Prasad2, Joseph Torkildson3, Karen Gauvain4, 
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Andreas Rauschecker2, Jeffrey Rudie2, Thomas Hoffmann2, Dena Dubal2, 
Heather Fullerton2, and Sabine Mueller2; 1Children’s Hospital of 
Philadelphia, Philadelphia, PA, USA, 2University of California, San 
Francisco, San Francisco, CA, USA, 3Banner Children’s Hospital, Mesa, 
AZ, USA, 4Washington University, St Louis, St Louis, MO, USA, 5Valley 
Children’s Healthcare, Madera, CA, USA, 6Stanford University, Palo Alto, 
CA, USA

OBJECTIVE:  To identify genetic predictors of neurocognition, 
CMBs, brain volume, and WM changes in pediatric brain tumor sur-
vivors.  METHODS:  Patients were selected from an existing cohort 
(RadART) if they had: 1)  at least one neurocognitive evaluation using 
computer-based CogState; 2) available DNA; 3) standard imaging. Candi-
date gene or genome-wide genotyping was performed on all patients. CMBs 
were identified using a semi-automated algorithm developed in MATLAB. 
Volume of T2/FLAIR WM signal abnormality was measured using a semi-
automated method based on a convolutional neural network. Brain volume 
and cortical thickness were measured using FreeSurfer volumetric analysis. 
Logistic and linear regression were done to compare phenotypes with can-
didate genotypes. Genome-wide efficient mixed-model analysis was done 
to compare neurocognition and CMBs. Gene set analysis was done using 

https://fuma.ctglab.nl/.  RESULTS:  APOE4 was a candidate variant asso-
ciated with non-lobar, larger volume CMBs (p< 0.05). At the GWAS-level 
(n=225), specific genes trended with visual memory, psychomotor function, 
and CMB count (p< 5x10-8). Using gene set analyses, there were gene set 
trends seen with CMB count and psychomotor function. Small sample size 
and low mutant allele frequency limited reliability of these findings. Prelim-
inary volumetric analysis show reduced volume within the right parietal, 
medial occipital and inferior temporal lobes with increased cortical thick-
ness in the left occipital and medial parietal lobe in patients carrying the 
ApoE4 allele. WM signal assessments are ongoing. CONCLUSION:  Gen-
etic markers may be associated with neurocognition, CMBs, brain volume 
and WM changes in pediatric brain tumor survivors; however, larger cohorts 
are needed to confirm specific gene relevance.

NCOG-72. DIFFERENTIAL EFFECTS OF SURGERY AND 
CHEMOTHERAPY ON CHILDREN WITH POSTERIOR FOSSA 
BRAIN TUMORS
Sofia Dhanani1, Sharon  O’Neil2, Jeffrey Tanedo3, Jemily Malvar4, 
Benita Tamrazi5, Jonathan Finlay6, Francesca Trane7, Vidya Rajagopalan8, 
Natasha Lepore9, and Mary Baron Nelson10; 1The Saban Research 
Institute, Children’s Hospital Los Angeles; Keck School of Medicine of 
USC, Los Angeles, CA, USA, 2The Saban Research Institute, Children’s 
Hospital Los Angeles; Department of Clinical Pediatrics at Keck School of 
Medicine of USC, Los Angeles, CA, USA, 3CIBORG Laboratory, Children’s 
Hospital Los Angeles; USC Viterbi School of Engineering, Los Angeles, CA, 
USA, 4Division of Hematology/Oncology, Children’s Hospital Los Angeles, 
Los Angeles, CA, USA, 5Department of Radiology, Children’s Hospital 
Los Angeles; Department of Radiology at Keck School of Medicine of 
USC, Los Angeles, CA, USA, 6Nationwide Children’s Hospital; The Ohio 
State University College of Medicine, Columbus, OH, USA, 7University 
of California Los Angeles, Los Angeles, CA, USA, 8CIBORG Laboratory, 
Children’s Hospital Los Angeles; CA, USC Viterbi School of Engineering; 
Department of Radiology, Children’s Hospital Los Angeles, Los Angeles, 
CA, USA, 9CIBORG Laboratory, Children’s Hospital Los Angeles; USC 
Viterbi School of Engineering; Department of Radiology, Children’s 
Hospital Los Angeles; Department of Radiology, Keck School of Medicine 
of USC, Los Angeles, CA, USA, 10Department of Pediatrics at Keck School 
of Medicine of USC; CIBORG Laboratory, Children’s Hospital Los 
Angeles; The Saban Research Institute, Children’s Hospital Los Angeles; 
Keck School of Medicine of USC, Los Angeles, CA, USA

BACKGROUND:  Few neuroimaging studies of children with brain tu-
mors treated with chemotherapy without radiation exist, and the neuro-
psychological effects of chemotherapy remain unclear. We aimed to 
differentiate the effects of surgery and chemotherapy on brain microstruc-
ture and cognition.  METHODS:  Twenty-eight children with a history of 
posterior fossa tumor (17 treated with surgery alone; 11 treated with sur-
gery + chemotherapy), and 21 sibling controls (n= 49) underwent diffusion 
tensor imaging (DTI) and neuropsychological assessment a mean of 4.5 
(surgery group) to 9 years (surgery + chemotherapy group) after treatment. 
Psychometric measures focused on general intelligence, executive functions, 
processing speed, learning and memory, and social-emotional functioning. 
Age at diagnosis and time since diagnosis were covariates in the analyses. 
Group differences in DTI findings and psychometric scores, and correl-
ations between psychometric scores and DTI results were examined.  RE-
SULTS:  Mean fractional anisotropy (FA) in the prefrontal cortex, white 
matter tracts, hippocampus, putamen, globus pallidus, thalamus, and pons 
were significantly (z≥ 2SD) lower in children treated with surgery + chemo-
therapy compared to those treated with surgery alone. In neuropsycho-
logical evaluation, the patient groups differed only in receptive vocabulary 
(p= 0.05), with children treated with surgery + chemotherapy scoring lower. 
Both patient groups scored lower than healthy sibling controls on measures 
of visuoconstructional reasoning (p= 0.02) and delayed visual (p= 0.02) and 
spatial memory (p= 0.01). Lower FA in the uncinate fasciculus and higher 
FA in the right thalamus associated with higher scores on general intelligence 
(p= 0.003, p= 0.002), and higher FA in the right thalamus associated with 
higher scores on spatial learning (p= 0.01) and memory (p= 0.01) in children 
treated with surgery + chemotherapy. CONCLUSIONS:  Chemotherapy is 
associated with injury to the microstructure of white and gray matter and 
neuropsychological deficits not seen in children with posterior fossa tumors 
treated with surgery alone.

NCOG-73. EFFECT OF TIME TO DIAGNOSIS IN CHILDREN 
WITH MALIGNANT CENTRAL NERVOUS SYSTEM TUMORS ON 
SURVIVAL OUTCOMES AND DISEASE-ASSOCIATED MORBIDITY: 
AN INSTITUTIONAL COHORT STUDY
Rebecca Ronsley1, Mike Irvine1, Mehima Kang2, Ran Goldman1, and 
Sylvia Cheng1; 1British Columbia Children’s Hospital, Vancouver, BC, 
Canada, 2University of British Columbia, Vancouver, BC, Canada

OBJECTIVE:  To determine the impact of time to diagnosis on disease 
related morbidity and mortality.  METHODS:  This is a retrospective  




