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/ Neurooncology, University of Regensburg, Regensburg, Germany, 
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OBJECTIVE: Tumor Treating Fields (TTFields) imply the administra-
tion of alternating electric fields to induce mitotic arrest in Glioblastoma 
(GBM) cells. Based on the specific mode of action, which requires con-
tinuous exposure of the malignant cell pool to TTFields, compliance to 
TTFields treatment is a crucial parameter for treatment success. Impor-
tantly, there is currently no data regarding predictive factors for individual 
compliance rate. We aim at using a standardized assessment battery to 
provide a specific psychological profile of GBM patients who choose or 
not choose to undergo TTFields treatment and distinguish between high 
and low compliance patients. METHODS: Forty adult patients treated for 
newly diagnosed GBM at the University Regensburg Medical Center will be 
recruited. The psychological assessment battery aims at assessing four cat-
egories relevant for treatment compliance: 1. Lack of communicative skills, 
2. depressive and anxiety disorders, 3. interpersonal factors (e.g. social sup-
port), and 4. intrapersonal factors, (e.g. beliefs about benefit, self-efficacy). 
The study endpoints are: 1. willingness to undergo TTFields therapy and 
2. compliance rate of the individual patient, provided by the technical sup-
port team. The first interview takes place after treatment consultation (T0), 
2 weeks after diagnosis (T1), at the initiation of TTFields treatment (T2) 
and every 4 weeks during treatment either until second disease progres-
sion or after maximal 8 months’ observation time per patient. Additionally, 
demographic (gender, age, marital status), clinical (KPI, extent of resection) 
and biological factors (MGMT promoter status, IDH1 mutation) will be 
assessed. RESULTS: The study has been approved by the local ethics com-
mittee and the first patients are about to be recruited. Updated results will 
be presented at the meeting.

ACTR-21. UPDATED RESULTS OF A PHASE I DOSE-ESCALATION, 
DOSE-EXPANSION STUDY OF DISULFIRAM AND ADJUVANT 
TEMOZOLOMIDE FOR NEWLY DIAGNOSED GLIOBLASTOMA
Jiayi Huang1, Jian Campian1, Amit Gujar2, Christina Tsien1, 
George Ansstas1, David Tran3, Todd Dewees1, Albert Kim2 and A. 
Craig Lockhart1; 1Washington University School of Medicine, St. Louis, 
MO, USA, 2Department of Neurosurgery, Washington University School 
of Medicine, St. Louis, MO, USA, 3University of Florida, Lilian Wells 
Department of Neurological Surgery, Gainesville, FL, USA

BACKGROUND: Disulfiram has promising preclinical activity against 
glioblastoma (GBM) as well as synergy with temozolomide. In a phase 
I study for newly diagnosed GBM after chemoradiotherapy, we have previ-
ously shown the maximum tolerated dose (MTD) of disulfiram with adju-
vant temozolomide is 500mg per day (QD). Here we report the updated 
results of the phase I study with a dose-expansion cohort with the addition 
of concurrent copper gluconate supplement. METHODS: The phase I study 
consisted of an initial dose-escalation phase of disulfiram 500-1000mg 
QD during adjuvant temozolomide, followed by a dose-expansion phase 
of disulfiram 500mg QD with concurrent copper 2mg three times daily 
(TID) during adjuvant temozolomide. Progression-free survival (PFS) and 
overall survival (OS) were determined from the start of adjuvant temozolo-
mide/disulfiram. RESULTS: A total of 18 patients were enrolled: 7 patients 
received 500mg disulfiram, 5 patients received 1000mg disulfiram, and 6 
patients received 500mg disulfiram with copper. At 1000mg disulfiram, 4 
patients (80%) required dose discontinuation or reduction within the first 
month due to toxicity. At 500mg disulfiram, 1 patient (8%) required dose 
reduction during the first month, and 1 patients (8%) required dose discon-
tinuation due to toxicity after 2.6 months. Addition of copper to disulfiram 
did not increase toxicity. Dose-limiting toxicities (DLTs) included delirium, 
motor neuropathy, ataxia, and nausea/diarrhea. After a median follow-up 
of 12.0 months, 16 patients have progressed, and 11 patients have died. 
Median PFS was 4.5 months (95% CI: 0.8–8.2), and 1-year PFS was 14% 
(95% CI: 0–30%). Median OS was 13.9 months (95% CI: 1.9–25.9), and 
2-year OS was 28% (95% CI: 3–54%). CONCLUSIONS: The MTD of 
disulfiram at 500mg per day and copper 2mg TID can be safely combined 
with adjuvant temozolomide. A multi-institutional phase II study evaluat-
ing addition of disulfiram/copper to temozolomide for recurrent temozolo-
mide-resistant GBM is ongoing (NCT03034135).

ACTR-22. RESULTS OF PHASE I OF THE PARADIGM TRIAL: 
A PHASE I DOSE ESCALATION STUDY OF OLAPARIB IN 
COMBINATION WITH SHORT COURSE RADIOTHERAPY IN 
ELDERLY PATIENTS WITH NEWLY DIAGNOSED GLIOBLASTOMA 
(GBM)
Anthony Chalmers1, Jon Stobo1, Susan C. Short2, Christopher Herbert3, 
Frank Saran4, Anna Morris1, Susan Dillon1 and Caroline Kelly1; 1Institute 

of Cancer Sciences, University of Glasgow, Glasgow, United Kingdom, 
2Leeds Institute of Cancer and Pathology Translational Neuro-oncology 
Group, St. James’s University Hospital, Leeds, United Kingdom, 
3University Hospitals Bristol, Bristol, United Kingdom, 4The Royal 
Marsden NHS Foundation Trust, Sutton, United Kingdom

BACKGROUND: Olaparib, a small molecule inhibitor of poly(ADP-
ribose) polymerase (PARP), has radiosensitising properties in pre-clinical 
GBM models. Because radiopotentiation is observed only in proliferating 
cells, we hypothesised that olaparib would enhance tumour control with-
out exacerbating normal brain toxicity in GBM patients receiving radio-
therapy. Having shown that olaparib penetrates GBM at radiosensitising 
concentrations, we studied its safety and toxicity in combination with 
short-course radiotherapy in GBM patients ineligible for radical chemora-
diation. METHODS: Patients aged ≥70 (WHO PS 0–1) or <70 (PS 2) with 
histologically confirmed GBM received oral olaparib commencing three 
days before and continuing throughout radiotherapy (40 Gray in 15 frac-
tions) and for four weeks afterwards. Olaparib dose was escalated in a 
3 + 3 cohort design. RESULTS: 16 patients (9 male, 7 female) were treated 
within four olaparib dose cohorts. Median age was 72 (range 44–78); four 
patients had WHO PS 0, eight PS 1 and four PS 2. Cohort 3 was expanded 
to six evaluable patients because one patient experienced the only dose-
limiting toxicity observed in the study (agitation grade 3, CTCAE v.4). Seri-
ous adverse events were experienced by eight patients, of which only one 
(the DLT) was a serious adverse reaction. The recommended dose of olapa-
rib for phase II testing in combination with short-course radiotherapy was 
determined to be 200 mg twice daily. CONCLUSIONS: As predicted by 
pre-clinical data, olaparib is extremely well tolerated in combination with 
short-course radiotherapy in elderly and poorer PS patients with newly 
diagnosed GBM. The recommended phase II dose of 200 mg twice daily is 
significantly higher than has been deliverable to date in extracranial tumour 
sites in which acutely responding, rapidly proliferating normal tissues were 
within the irradiated volume. A randomised double-blind phase II study of 
radiotherapy plus olaparib versus radiotherapy plus placebo is underway in 
patients aged ≥65 with MGMT unmethylated GBM.

ACTR-23. MOLECULAR GENETIC, HOST-DERIVED AND CLINICAL 
DETERMINANTS OF LONG-TERM SURVIVAL IN GLIOBLASTOMA: 
FIRST RESULTS FROM THE BRAIN TUMOR FUNDERS’ 
COLLABORATIVE CONSORTIUM
Caroline Happold1, Jörg Felsberg2, Jennifer Clarke3, Riccardo Soffietti4, 
Christine Marosi5, Dietmar Krex6, François Ducray7, Peter Hau8, 
Jaap Reijneveld9, Astrid Weyerbrock10, Antje Wick11, David Reardon12, 
Martin Glas13, Evangelia Razis14, Ulrich Herrlinger15, Joerg-
Christian Tonn16, Antoine F Carpentier17, Florence Lefranc18, Emilie 
Le Rhun19, Tina Verschuere20, Vassilis Golfinopoulos20, Martin Klein21, 
Guido Reifenberger22 and Michael Weller23; 1Department of Neurology 
and Brain Tumor Center, University Hospital Zurich, Zurich, Switzerland, 
2Dept. of Neuropathology, Heinrich Heine University Düsseldorf, 
Düsseldorf, Germany, 3University of California, San Francisco, San 
Francisco, CA, USA, 4Department of Neuro-Oncology, University 
Hospital Torino, Torino, Italy, 5Department of Oncology and Institute of 
Neurology, Medical University of Vienna, Vienna, Austria, 6Department 
of Neurosurgery, Faculty of Medicine and University Hospital Carl 
Gustav Carus, Technische Universität Dresden, Dresden, Germany, 
7Université Claude Bernard Lyon and Groupe Hospitalier Est, Service 
de Neuro-oncologie, Lyon, France, 8Wilhelm Sander-NeuroOncology 
Unit, University Regensburg Medical Center, Regensburg, Germany, 9VU 
University Medical Center, Amsterdam, Netherlands, 10Department of 
Neurosurgery, University of Freiburg, Freiburg, Germany, 11Neurology 
Clinic, University of Heidelberg, National Center for Tumor Diseases, 
Heidelberg, Germany, 12Harvard Medical School, Boston, MA, USA, 
13Division of Clinical Neurooncology, Department of Neurology, 
University of Essen, Essen, Germany, 14Hellenic Cooperative Oncology 
Group (HeCOG), Athens, Greece, 15Division of Clinical Neurooncology, 
Department of Neurology; University of Bonn Medical Center, Bonn, 
Germany, 16Department of Neurosurgery, Ludwig-Maximilians-University, 
Munich, Germany, 17Avicenne Hospital, Paris, France, 18Department of 
Neurosurgery, Cliniques universitaires de Bruxelles, Brussels, Belgium, 
19CHU Lille, General and Stereotaxic Neurosurgery service; Oscar 
Lambret Center, Medical Oncology Department, Lille, France, 20European 
Organization for Research and Treatment of Cancer Headquarters, 
Brussels, Belgium, 21VU University Medical Center, Brain Tumor Center 
Amsterdam, Amsterdam, Netherlands, 22Department of Neuropathology, 
Heinrich Heine University, Düsseldorf, Germany, 23Department of 
Neurology and Brain Tumor Center, University Hospital and University of 
Zurich, Zurich, Switzerland

BACKGROUND: Survival in glioblastoma patients is usually in the 
range of 12–15 months, and less than 5% of patients survive 5 years from 
diagnosis. Little is known about factors influencing long-term survival. 
METHODS: A consortium generously funded by the Brain Tumor Funders’ 
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Collaborative comprising more than 20 clinical sites in Europe, the US, 
and Australia registers patients with glioblastoma who survived for at least 
5 years. The aim of the study is a better understanding of factors contribut-
ing to prolonged survival by assessment of (i) clinical features, (ii) molecular 
parameters, (iii) therapy and quality of life-related factors, and (iv) immu-
nological parameters. The histopathological diagnosis of glioblastoma is 
centrally reviewed at study entry. Clinical characteristics including imaging 
data are collected at the European Organisation for Research and Treat-
ment of Cancer (EORTC) in Brussels, Belgium. Comprehensive molecular 
analyses are performed at the German Cancer Research Center (DKFZ), 
Germany. Immunological parameters are analyzed in Zurich, Switzerland. 
Alive patients are followed by neurocognitive assessments additionally. 
RESULTS: At the cut-off of May 30, 2017, 182 patients have been regis-
tered by 17 sites; 107 patients are alive, more than half of which contribute 
to the neurocognitive assessments and patient-related outcome studies, as 
well as the immunological studies. First comprehensive results of disease 
characteristics with a cut-off of September 30, 2017, will be presented. 
CONCLUSIONS: The collaborative effort of this consortium by compre-
hensive characterization of molecular parameters, immunological aspects, 
and individual clinical and therapy-related determinants will contribute to 
a better understanding of factors that modulate the course of this disease.

ACTR-24. THE ESTIMATED LONG-TERM SURVIVAL BENEFIT 
OF ADDING TTFIELDS TO THE STANDARD OF CARE FOR 
GLIOBLASTOMA PATIENTS
Gregory Guzauskas1, Marc Salzberg2 and Bruce Wang1; 1University of 
Washington, Department of Pharmacy, Seattle, WA, USA, 2Tufts Center for 
the Study of Drug Development, Boston, MA, USA

BACKGROUND: Glioblastoma (GBM) is the most aggressive form of 
primary brain cancer. The EF-14 trial for GBM patients reported a 5-year 
survival rate of 12.8%, the first report from a large randomized controlled 
trial of 5-year survival greater than 10%. The increased survival compared 
to previous studies was achieved by adding tumor treating fields (TTFields) 
to the existing standard of care of radiochemotherapy. An understanding 
of the predicted long-term prognosis for GBM patients is important to 
facilitate good clinical, personal and policy decision-making, as survival at 
5 years continues to improve. OBJECTIVE: To estimate the mean lifetime 
survival benefit for GBM patients of adding TTFields to the existing stand-
ard of care. METHODS: Standard regression-based parametric extrapola-
tions of overall survival were constructed and were fit to the EF-14 trial 
data. These models underestimated the reported long-term GBM survival 
rates. Parametric models assume a constant hazard function, which was not 
observed in the EF-14 trial or epidemiological data, resulting in the under-
estimation. Survival was instead modelled using a previously described 
method that synthesized EF-14 trial data with GBM epidemiological data 
and general population survival rates. RESULTS: The estimated mean 
lifetime survival from initiation of adjuvant treatment was 4.2 years with 
TTFields and 2.4 years without it, an increase of 1.8 years. The estimated 
incremental life years gained (LYG) was 1.3  years when a 3% discount 
rate was applied to future survival benefits. TTFields-treated survivors who 
survived to 2 years were estimated to have a 20.7% chance of surviving 
to 10 years. CONCLUSIONS: The analysis indicated that treating GBM 
patients with TTFields substantially increased mean lifetime survival, con-
sistent with the clinical findings of the EF-14 trial. Current GBM treatment 
strategies offer improved prognoses compared to past therapies, and should 
be considered by physicians, patients and payers in GBM treatment deci-
sions.

ACTR-25. PHASE I/II STUDY OF TEMOZOLOMIDE PLUS 
NIMUSTINE CHEMOTHERAPY FOR RECURRENT MALIGNANT 
GLIOMAS: KYOTO NEURO-ONCOLOGY GROUP
Tomokazu Aoki1, Yoshiki Arakawa2, Tetsuya Ueba3, Masashi Oda4, 
Namiko Nishida5, Yukinori Akiyama6, Tetsuya Tsukahara1, 
Nobuhiro Mikuni6 and Susumu Miyamoto7; 1Kyoto Medical Center, 
Kyoto, Japan, 2Department of Neurosurgery, Kyoto University, Kyoto, 
Japan, 3Department of Neurosurgery, Kochi University, Kochi, Japan, 
4Himeji Medical Center, Himeji, Japan, 5Kansai Molecular Diagnosis 
Network for CNS Tumors, Osaka, Japan, 6Sapporo Medical College, 
Sapporo, Japan, 7Kyoto University, Kyoto, Japan

The objective of this phase I/II study was to examine the efficacy and tox-
icity profile of temozolomide (TMZ) plus nimustine (ACNU). Patients who 
had received a standard radiotherapy with one or two previous chemo-
regimens were enrolled. In phase I, the maximum-tolerated dose (MTD) 
by TMZ (150  mg/m2/day) (Day 1–5) plus various doses of ACNU (30, 
35, 40, 45 mg/m2/day) (Day 15) per 4 weeks was defined on a standard 
3 + 3 design. In phase II, these therapeutic activity and safety of this regi-
men were evaluated. Forty-nine eligible patients were enrolled. The median 
age was 50  years-old. Eighty percent had a KPS of 70–100. Histologies 
were glioblastoma (73%), anaplastic astrocytoma (22%), anaplastic oli-

godendroglioma (4%). In phase I, 15 patients were treated at four cohorts 
by TMZ plus ACNU. MTD was TMZ (150 mg/m2) plus ACNU (40 mg/
m2). In phase II, 40 patients were treated at the dose of cohort 3 (MTD). 
Thirty-five percent of patients experienced grade 3 or 4 toxicities, mainly 
hematologic. The overall response rate was 11% (4/37). Sixty-eight percent 
(25/37) had stable disease. Twenty-two percent (8/37) showed progression. 
Progression-free survival (PFS) rates at 6 and 12 months were 24% (95% 
CI, 12–35%) and 8% (95% CI, 4–15%). Median PFS was 13 months (95% 
CI, 9.2–17.2 months). Overall survival (OS) at 6 and 12 were 78% (95% 
CI, 67–89%) and 49% (95% CI, 33–57%). Median OS was 11.8 months 
(95% CI, 8.2–14.5 months). This phase I/II study showed a moderate toxic-
ity in hematology and may has a promising efficacy in OS, without inferior-
ity in PFS

ACTR-26. TOXICITY AND EFFICACY OF LOMUSTINE PLUS 
BEVACIZUMAB IN RECURRENT GLIOBLASTOMA PATIENTS
Jan Nyrop Jakobsen1, Thomas Urup1, Kirsten Grunnet1,2, Ib 
Jarle Christensen3, Mette Villingshøj2 and Hans Skovgaard Poulsen1,2; 
1Department for Oncology, Rigshospitalet, Copenhagen, Denmark, 
2Depepartment of Radiation Biology, Rigshospitalet, Copenhagen, 
Denmark, 3Laboratory of Gastroenterology, University of Copenhagen, 
Hvidovre Hospital, Copenhagen, Denmark

BACKGROUND: Bevacizumab combined with chemotherapy has 
shown high response rates in recurrent glioblastoma patients and respond-
ing patients have improved survival and quality of life. The Danish treat-
ment recommendations for recurrent glioblastoma patients were recently 
changed by replacing irinotecan with lomustine in the bevacizumab com-
bination regimen. AIM: To evaluate the toxicity and efficacy of lomus-
tine plus bevacizumab in recurrent glioblastoma patients by comparing 
the treatment with irinotecan plus bevacizumab. PATIENTS: The study 
included recurrent glioblastoma patients treated according to two differ-
ent treatment protocols at Rigshospitalet. Cohort 1: Seventy consecutive, 
non-selected patients treated with lomustine 60 mg/m2 every 6 weeks and 
bevacizumab 10 mg/kg every 2 weeks (Lom-Bev). Cohort 2: A total of 219 
patients treated with irinotecan 125  mg/m2 (if EIAED 340  mg/m2) and 
bevacizumab 10 mg/kg every 2 weeks (Iri-Bev). METHODS: Comparison 
analyses of toxicity and efficacy between the two treatment regimens were 
performed by the Fisher’s Exact test and Kaplan-Meier method. To com-
pare survival outcome between responding patients of the two treatment 
regimens a landmark analysis was performed. Clinical and molecular fac-
tors were screened for association with response, progression-free survival 
(PFS) and overall survival (OS) using logistic and Cox regression analyses. 
RESULTS: Lom-Bev patients had a significantly higher frequency of hema-
tological toxicity and less gastrointestinal toxicity compared to Iri-Bev. The 
response rate was 37% for Lom-Bev and 30% for Iri-Bev. Median PFS was 
23 weeks for Lom-Bev and 21 weeks for Iri-Bev (P=0.86). Median OS was 
37 weeks for Lom-Bev and 32 weeks for Iri-Bev (P=0.47). CONCLUSION: 
In recurrent glioblastoma patients treated outside clinical trials lomustine 
plus bevacizumab is safe. However, hematological toxicity is a dose lim-
iting factor. No significant difference between Lom-Bev and Iri-Bev were 
observed with regard to progression-free survival or overall survival when 
considering the whole group of recurrent glioblastoma patients. Updated 
results will be presented.

ACTR-27. COMPLIANCE AND TREATMENT DURATION PREDICT 
SURVIVAL IN A PHASE 3 EF-14 TRIAL OF TUMOR TREATING 
FIELDS WITH TEMOZOLOMIDE IN PATIENTS WITH NEWLY 
DIAGNOSED GLIOBLASTOMA
Zvi Ram1, Chae-Yong Kim2, Garth A Nicholas3 and Steven Toms4; 
1Tel Aviv Medical Center, Tel Aviv, Israel, 2Seoul National University, 
Seongnam-si, Republic of Korea, 3Ottawa Hospital Research Institute, 
Ottawa, ON, Canada, 4LPG Neurosurgery, Providence, RI, USA

Tumor treating fields (TTFields) are a physical anti-mitotic treatment 
modality characterized by their immediate mode of action and lack of a 
half-life. It has been shown previously that average monthly compliance 
with TTFields is correlated with overall survival in recurrent glioblastoma. 
A ≥75% compliance, i.e. an average daily use of at least 18h/d, has been 
suggested as a target for patients with recurrent glioblastoma when receiv-
ing TTFields as monotherapy. In the EF-14 phase 3 trial in newly diag-
nosed glioblastoma, TTFields were applied together with temozolomide 
(TTFields/TMZ) and led to superior progression free (PFS) and overall 
survival (OS) compared to TMZ alone. Patients in the TTFields/TMZ arm 
received TTFields for a median of 8.2 months (95%CI 7.9–9.3), with 13%, 
3%, 1% and <1% of patients on therapy at 2, 3, 4 and 5 years, respectively. 
We looked at different TTFields compliance bins and correlated them with 
PFS and OS compared to TMZ alone. The results show a threshold value 
of 50% average monthly compliance with TTFields is needed in order to 
obtain extension of both PFS (HR 0.70 95%CI 0.47–1.05) and OS (HR 
0.67 95%CI 0.45–0.99) versus TMZ alone. A trend in favor of longer PFS 




