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compared to standard TMZ therapy as first-line treatment of O6-meth-
ylguanine-DNA methyltransferase (MGMT)-promotor hypermethylated 
glioblastoma. Quality of life (QoL) assessment was a secondary objective 
to investigate if CCNU/TMZ combination chemotherapy has a detrimen-
tal effect on patient’s QoL. PATIENTS AND METHODS: Patients (n=141) 
received standard radiotherapy and were randomized (1:1) for CCNU/TMZ 
or standard TMZ. The modified intention-to-treat population consisting of 
129 patients was analyzed. At least every three months, Karnofsky perform-
ance score (KPS) was determined and QoL was measured using the EORTC-
QLQ C30 and BN20 questionnaires. A longitudinal mixed-model analysis 
was used to evaluate differences between treatment arms in the course of 
KPS and QoL over time. Time to first deterioration was analyzed using a 
Cox regression model. RESULTS: Over a period of four years, longitudinal 
mixed-model analysis detected no significant impairment of QoL or KPS in 
the CCNU/TMZ arm as compared to the TMZ arm. Time to deterioration 
was prolonged in one QoL domain, motor dysfunction, for patients in the 
experimental arm.  CONCLUSION: Intensified alkylating chemotherapy 
with CCNU/TMZ for patients with MGMT promotor-methylated glio-
blastoma did not lead to a reduction of QoL or KPS compared to TMZ 
standard therapy.

QOLP-21. THE RELATIONSHIP BETWEEN CAREGIVING BURDEN 
AND ANXIETY SYMPTOMS IN CAREGIVERS OF PATIENTS WITH 
MALIGNANT GLIOMAS
Katharine Quain1, Ryan Nipp1, Joseph Greer1, Areej El-Jawahri1, 
Tracy Batchelor2, Jennifer Temel1 and Deborah Forst1; 1Massachusetts 
General Hospital, Boston, MA, USA, 2Massachusetts General Hospital, 
Harvard Medical School, Boston, MA, USA

BACKGROUND: Patients with malignant gliomas have a poor prognosis 
and high symptom burden. Caregivers of these patients face significant chal-
lenges due to the impact of the cancer on their loved ones neurological and 
mental faculties. We have previously shown that rates of clinically significant 
anxiety symptoms in caregivers of this population are high (50%). We sought 
to evaluate whether caregiving burden was associated with anxiety symp-
toms in caregivers of patients with malignant gliomas.  METHODS: We 
conducted a prospective study in patients with newly diagnosed malignant 
gliomas and their caregivers, collecting caregivers self-report data within 
6 weeks of diagnosis. We assessed caregivers anxiety symptoms with the 
Hospital Anxiety and Depression Scale, with subscale scores >7 considered 
clinically significant. We evaluated caregiving burden using the Caregiver 
Reaction Assessment (CRA) subscales, with the following domains: impact 
on schedule, caregivers esteem, lack of family support, impact on health, and 
impact on finances. We used a linear regression model to identify associa-
tions between the CRA subscales and anxiety symptoms. RESULTS: Fifty 
percent (38/76) of caregivers experienced clinically significant anxiety symp-
toms. Caregiving burden was significantly associated with anxiety symp-
toms F(5, 69)=11.525, p<0.001, R^2=0.455. Impact on schedule (B=2.273, 
p<0.001), impact on health (B=2.177, p=0.011), and impact on finances 
(B=1.374, p=0.002) added significantly to the model. CONCLUSIONS: Half 
of caregivers of patients with malignant gliomas experience clinically signifi-
cant anxiety symptoms within 6 weeks of the patients diagnosis. Caregiving 
burden accounted for a substantial proportion (45.5%) of the variance 
in anxiety symptoms, with impact on the caregivers schedule, health, and 
finances demonstrating significant relationships with anxiety. These results 
suggest that caregivers who report a greater caregiving burden that impacts 
their schedule, health, and finances are also at risk for heightened anxiety 
symptoms. Interventions to reduce caregiving burden and decrease caregiver 
anxiety are needed.

QOLP-22. THE INTERNATIONAL LOW GRADE GLIOMA REGISTRY: 
PATIENT-REPORTED QUALITY OF LIFE
Luke Benz1, Joeky Senders2, Jeffrey Wefel3 and Elizabeth Claus1; 1Yale 
University, New Haven, CT, USA, 2Brigham and Women’s Hospital, Boston, 
MA, USA, 3MD Anderson Cancer Center, Houston, TX, USA

The overarching goal of the International Low Grade Glioma (LGG) 
Registry is to allow for focused study of LGG (defined as adult grade II 
astrocytoma, mixed glioma, or oligodendroglioma), including quality of life 
(QOL). To date, enrollment is completed for 234 patients from 21 states 
and nine countries (US, France, United Kingdom, Canada, Australia, Hong 
Kong, New Zealand, Belarus and Spain). Pilot data on QOL (MOS SF-36 
scale, measured from 0–100 with higher scores suggesting better QOL) are 
available for 112 LGG patients for whom we have confirmed treatment via 
medical record review. Enrolled LGG patients were predominantly White 
(91.2%), female (56.3%), generally otherwise healthy with only 5% report-
ing a co-morbid condition) and had a mean age of 36.9 years. A wide range 
of symptoms were reported by patients: 23.4% reported being unable to 
drive, 32.4% reported trouble thinking, and 35.1% reported difficulty with 
getting words out. To date, fifty-two percent of patients have received radi-
ation (XRT): patients not treated with XRT at diagnosis report significantly 

better physical functioning than do those who received XRT, with persons 
receiving XRT at time of diagnosis reporting the lowest scores (p=0.003). 
Interestingly, patients not treated with XRT reported lower emotional and 
mental health scores than did those receiving XRT (p=0.02). Interpretation 
of these findings is limited at this point given the small sample and possible 
selection bias; possibilities include that the no XRT group may be more 
depressed/anxious for unrelated reasons, or, the absence of treatment may 
leave them feeling uneasy. When compared to study subjects from our prior 
meningioma case/control study of QOL, these results suggest significant 
reduction in QOL for LGG patients and possible variation by XRT treat-
ment and thus the need to better understand these differences.

QOLP-23. PALLIATIVE CARE AND END OF LIFE HEALTHCARE 
UTILIZATION IN PATIENTS WITH INCURABLE PRIMARY 
MALIGNANT BRAIN TUMORS
Sunil Bhatt1, Areej El-Jawahri1, Ryan Nipp1, Tracy Batchelor2, 
Jennifer Temel1 and Deborah Forst1; 1Massachusetts General Hospital, 
Boston, MA, USA, 2Massachusetts General Hospital, Harvard Medical 
School, Boston, MA, USA

BACKGROUND: Patients with primary malignant brain tumors (PMBT) 
experience high symptom burden and mortality. However, their healthcare 
utilization at the end of life, including palliative care utilization, has not 
been well studied. METHODS: We conducted a single-center, retrospective 
analysis of deceased patients diagnosed with PMBT between 1/1/12 and 
8/31/15. We assessed healthcare utilization including hospitalizations, pal-
liative care usage and hospice enrollment.  RESULTS: We identified 200 
patients with incurable PMBT within the above timeframe. The majority of 
patients (86.0%, 171/200) had a diagnosis of glioblastoma. Most patients 
were white (185/200, 93.0%), non-Hispanic (189/200, 95.5%), and male 
(117/200, 59.0%). Median survival was 13.8 months. When excluding hos-
pitalizations for planned procedures or chemotherapy, the median number 
of hospitalizations was 2 (range 0–9). In the last 30  days of life, 61/200 
patients (30.5%) were hospitalized. Notably, only 63/200 (31.5%) patients 
ever received a palliative care consultation. The majority of these patients 
(39/63, 61.9%) were seen by palliative care only as inpatients. Of those 
seen by palliative care, only 19/63 (30.2%) had their first contact in the 
outpatient setting. The median time from first palliative care consultation 
to death was 53 days (range 0–981) and from first inpatient consultation 
to death was 32 days (range 0–354). Most patients were enrolled in hospice 
prior to death (154/200, 77.0%), with a median length of stay in hospice 
of 25 days (range 0–405). The majority of patients (112/200, 56.0%) died 
at home, 6.5% (13/200) died in the hospital, while 29.5% (59/200) died in 
a skilled nursing or hospice facility. CONCLUSIONS: Despite the known 
poor prognosis in patients with PMBT, palliative care is used infrequently, 
late in the disease course and typically initiated only in the inpatient setting. 
As such, there is a need to develop and study interventions to ensure timely 
outpatient palliative care referral in this population.

QOLP-24. ATTITUDES TOWARD FERTILITY AND FERTILITY 
PRESERVATION IN WOMEN WITH GLIOMA
Rachel Stiner1, Jennifer Clarke2, Nikita Sinha2, Jessica Chan3, 
Joseph Letourneau4, Erin Niemasik5, Jane Rabbitt2, Susan Chang2, 
Nicholas Butowski2, Michael Prados2 and Mitchell Rosen2; 1University 
of California Irvine School of Medicine, Irvine, CA, USA, 2University 
of California San Francisco, San Francisco, CA, USA, 3Cedars Sinai 
Medical Center, Department of Obstetrics and Gynecology, Division 
of Reproductive Endocrinology and Infertility, Los Angeles, CA, USA, 
4University of California San Francisco, Department of Obstetrics, 
Gynecology & Reproductive Sciences, San Francisco, CA, USA, 5Kaiser 
Permanente, San Francisco, San Francisco, CA, USA

BACKGROUND: No studies have examined the fertility priorities of 
women undergoing treatment for glioma. Glioma patients frequently undergo 
chemotherapy as part of their treatment, however it is unknown whether 
patients are aware of the possible effects of treatment on their fertility. Our 
objective was to assess the fertility priorities of glioma patients and ascertain 
whether female glioma patients are being effectively counseled on the effects 
of chemotherapy on fertility prior to beginning treatment. METHODS: The 
sample was composed of female patients from the Neuro-oncology clinic 
of the University of California, San Francisco. Participants completed a 
cross-sectional survey between October 2010 and December 2013 exploring 
their attitudes toward fertility and their experience with fertility counseling 
prior to chemotherapy initiation.  RESULTS: Seventy-two women com-
pleted the survey. Analysis of the survey results showed that 30% of women 
receiving chemotherapy reported having a discussion regarding fertility 
preservation prior to beginning treatment. Of those who reported having 
this discussion, 80% were aware that chemotherapy could negatively affect 
their fertility. Many women reported that while fertility preservation was 
not important to them at the time of diagnosis, it was a priority for them at 
the time of survey completion. Although interest in having children tended 
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to decrease after cancer treatment, the majority of respondents reported 
desiring a child after treatment. CONCLUSIONS: The data obtained in this 
study suggest a lack of understanding of reproductive priorities which may 
be addressed with a more comprehensive fertility discussion prior to begin-
ning treatment.

QOLP-25. QUALITY OF LIFE FOLLOWING RE-IRRADIATION FOR 
RECURRENT HIGH GRADE GLIOMA
Christina Amidei1, Karan Dixit1, Priya Kumthekar1, Tim Kruser1, 
Sean Sachdev1, John Kalapurakal1, Vinai Gondi1, Sean Grimm1, 
Martin Nicholas2, Rimas Lukas3, Steven Chmura4, Minesh Mehta5 and 
Jeffrey Raizer1; 1Northwestern University, Chicago, IL, USA, 2University 
of Illinois, Chicago, IL, USA, 3Northwestern University Feinberg School 
of Medicine, Chicago, IL, USA, 4University of Chicago, Chicago, IL, USA, 
5Miami Cancer Institute, Miami, FL, USA

BACKGROUND: Re-irradiation has recently garnered interest as a treat-
ment option for recurrent high grade glioma. Evidence supporting benefits in 
this population is evolving, but little is known about impact on quality of life 
(QOL). QOL patient reports were collected in a phase II hypofractionated 
re-irradiation study. METHODS: Patients with recurrent anaplastic glioma 
or glioblastoma were stratified into four groups based on histology and prior 
bevacizumab exposure. Treatment consisted of 45 Gy radiation delivered in 
25 fractions with daily temozolomide 75 mg/m2 and bevacizumab 10 mg/kg 
every 2 weeks. This was followed by adjuvant daily temozolomide 50 mg/
m2 for 6 weeks and bevacizumab 10 mg/kg every 2 weeks in an 8 week 
cycle for up to 6 cycles, or until progression or intolerance. FACT-Brain and 
FACIT-Fatigue were collected as secondary end-point data prior to treatment 
start, at end of the concurrent phase, and after each cycle. RESULTS: Of 54 
patients treated, 42 (78%) had evaluable QOL data. Mean baseline FACT-
Br and FACIT-Fatigue scores were within expected ranges for persons with 
brain tumors. Significant declines were noted in FACT-Br Total (p=0.4), 
FACT-Br TOI (p=.05) and FACIT-Fatigue (p<.01) at the end of concurrent 
treatment, but FACT-Br Total and FACT-Br TOI scores rebounded to base-
line level by end of cycle 1 and were maintained at cycle 2 end. Fatigue 
scores improved after cycle 1 but did not return to baseline until after cycle 
2. CONCLUSION: Re-irradiation with temozolomide and bevacizumab is 
associated with decline in QOL immediately after concurrent treatment but 
QOL improves over time. This QOL pattern is similar to that seen with 
initial radiation treatment and suggests that re-irradiation does not progres-
sively adversely affect QOL for at least the first four months after treatment.

QOLP-26. PATIENT REPORTED OUTCOMES MEASUREMENT 
INFORMATION SYSTEM (PROMIS) SCREENING FOR ANXIETY 
& DEPRESSION IN CENTRAL NERVOUS SYSTEM(CNS) CANCER: 
LARGE COHORT REPORT FROM THE NEURO-ONCOLOGY 
BRANCH NATURAL HISTORY STUDY (NOB-NHS).
Nancy Garren1, Elizabeth Vera1, Orwa Aboud2, Alvina Acquaye1, 
Lisa Boris1, Miranda Brown3, Sonja Crandon3, Ming Ji4, Jason Levine4, 
Jennifer Reyes3, Carlos Romo5, Christine Siegel1, Jing Wu1, Mark Gilbert1 
and Terri Armstrong1; 1Neuro-Oncology Branch, CCR, NCI, NIH, 
Bethesda, MD, USA, 2National Institutes of Health, Bethesda, MD, USA, 
3Neuro-Oncology Branch, Center for Cancer Research, NCI, Bethesda, 
MD, USA, 4Office of Information Technology, CCR, NCI, NIH, Bethesda, 
MD, USA, 5NIH NOB, Bethesda, MD, USA

BACKGROUND: Emotional distress, including anxiety and depression, 
is associated with significant morbidity. Studies in CNS tumor patients 
have been limited by small non-diverse samples. The NOB-NHS includes 
screening for depression and anxiety patients undergoing longitudinal care 
in the NOB. In a previously reported pilot study, anxiety(11%) and depres-
sion(15%), and association with performance status and use of psychotropic 
medications were reported. This report attempts to validate these findings 
in a larger more diverse cohort. METHODS: All patients(n= 269) enrolled 
in the NOB-NHS were screened for depression and anxiety using PROMIS 
measures. Descriptive statistics and standardized classification of moderate-
severe depression and anxiety are used to describe the sample characteristics. 
Emotional Distress was defined as PROMIS T scores-> 60 on depression, 
anxiety, or both scales. Chi-square and Fishers exact tests were used to iden-
tify associations. Significance level was set at p< 0.05. RESULTS: The sample 
was primarily white(82%), males(61%), 54 months(0–398) from diagnosis, 
with a median age of 49(21–81), good performance status(KPS 90, 75%) and 
a high-grade neoplasm(63%) with glioblastoma(30%) the most common 
diagnosis. Significant emotional distress was present in 19% of the sample. 
Poor performance status(28%) and use of psychotropic medications(32%) 
were both significantly associated with emotional distress(X2(1)= 4.8, p< 
0.03 and X2(1)= 7.4,p< 0.01), respectively. Past recurrence(25%), progres-
sion/pseudo-progression on MRI(26%), female gender(23%), corticosteroid 
use(28%) and non-glioblastoma(21%) had higher incidence of distress, 
although not significant. Tumor location, age and disease status was not 
associated with emotional distress in this sample. CONCLUSION: This is 

one of the largest reported cohorts using screening measures for emotional 
distress in this population and confirms earlier findings of association with 
functional status and psychotropic medications. Future studies will inves-
tigate longitudinal trends, diagnostic referrals, and emotional distress phe-
notypes, including genomic predisposition, to improve individual patient/
population care.

QOLP-27. USE OF COMPLEMENTARY AND ALTERNATIVE 
MEDICINE IN GLIOMA PATIENTS
Caroline Hertler1, Ulrich Roelcke2, Katrin Conen3, Fabienne Huber1, 
Tobias Weiss1, Silvia Hofer4, Oliver Heese5, Manfred Westphal6, 
Patrick Roth1, Michael Weller7 and Günter Eisele1; 1Department of 
Neurology, University Hospital Zurich, Zurich, Switzerland, 2Brain 
Tumor Center, Kantonsspital Aarau, Aarau, Switzerland, 3Department of 
Oncology, University Hospital Basel, Basel, Switzerland, 4Department of 
Oncology, University Hospital Zurich, Zurich, Switzerland, 5Department of 
Neurosurgery, Helios Kliniken, Schwerin, Schwerin, Germany, 6Department 
of Neurosurgery, University of Hamburg, Hamburg, Germany, 
7Department of Neurology, University Hospital and University of Zurich, 
Zurich, Switzerland

INTRODUCTION: Beside conventional tumor-specific therapy, glioma 
patients, as any cancer patients, may seek additional support of comple-
mentary and alternative medicine (CAM) treatment during the course of 
disease. CAM represents a heterogeneous field of agents and treatments, and 
the use and type may vary from country to country. Despite the existing 
demand from patients, the use of CAM is neither, by default, incorporated 
in clinical oncological routine, nor well assessed and documented to date, 
and little is known about type and motivation for CAM use in specific pa-
tient groups. MATERIAL AND METHODS: We conducted a multi-center 
cross-sectional survey analysis of CAM use in patients suffering from glio-
mas WHO grades II to IV, treated at specialized Neuro-Oncology Centers 
in Switzerland in the years 2012–2015. A questionnaire, comprising mul-
tiple choice questions as well as open response questions, was handed out 
to patients on the occasion of an appointment. RESULTS: A total of 208 
patients returned the survey, of which 101 patients (49 %) reported the use 
of CAM, past or present. Of these, 60 were male and 41 female. The main 
reported motivation for CAM use was the desire to contribute actively to the 
cancer treatment. CAM use was associated with younger age and was dis-
tributed amongst all WHO grades. Usually, CAM use was not supervised by 
a health care professional, and the costs were not necessarily reimbursed by 
the insurance company. CONCLUSIONS: In this Swiss multi-center survey 
analysis, half of the patients harboring a glioma reported CAM use during 
the course of the disease. Physicians should be aware of this demand and 
explore CAM use in their patients, to allow for better counseling and avoid 
potential interactions of CAM with the tumor-specific therapy. Funded by 
the Swiss Brain Tumor Foundation

QOLP-28. FEAR OF DYING IN ADULT PRIMARY BRAIN TUMOR 
PATIENTS: AGE AND GENDER EFFECTS
Ashlee Loughan1, Audrey Villanueva2, Sarah Braun3 and 
Roxanne Sholevar4; 1Virginia Commonwealth University / Massey 
Cancer Center, Richmond, VA, USA, 2Virginia Commonwealth University, 
Richmond, VA, USA, 3Massey Cancer Center, Richmond, VA, USA, 
4Virginia Commonwealth University Health System, Richmond, VA, USA

BACKGROUND: Given the lack of curative treatment options, brain 
tumor patients may have increased vulnerability to death anxiety, yet 
the literature to date remains sparse. Two consistent findings associated 
with death anxiety are age and gender effects, with younger adult women 
reporting higher rates. Furthermore, death anxiety is often underreported 
and therefore goes untreated, which can negatively impact quality of life 
and functioning. The purpose of the present study was to address these 
gaps in the literature by preliminarily investigating prevalence of and asso-
ciations with death anxiety in brain tumor patients. METHODS: Eighty-
six (51% male, age range 19–81 years) patients diagnosed with primary 
brain tumors (PBT; grades I-IV) participated in routine neuropsychologi-
cal evaluations including emotional questionnaires. A single-item question 
from the Beck Anxiety Inventory (BAI) assessed fear of dying. Descriptive 
analyses, t-tests, and Pearson correlations were conducted to explore age 
and gender effects on patients’ fear of death.  RESULTS: Thirty percent 
(n=26) of patients reported fear of dying at the time of evaluation. Women 
endorsed higher fear severity than men (0.71 vs 0.33; p = .048). There was 
no relationship between fear severity and age. However, when examining 
the two effects together, there was a significant difference between men and 
women aged 30–39 years (0.00 vs. 1.17; p = .035). All descriptive statis-
tics, comparisons, and relationships will be presented. CONCLUSIONS: 
Results suggest that a significant portion of PBT patients experience a 
fear of death, and this appears to be more severe in female compared to 
male patients. Age did not have an independent effect, but young women 
reported increased fear of death when compared to young men. These 




