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Abstract:

Background: The NovoTTF is a portable, medical device delivering low intensity, intermediate

frequency, alternating electric fields by means of noninvasive, disposable scalp electrodes. These tumor

treatment fields (TTF) physically interfere with cell division and assembly of organelles. Methods: Adult

pts (KPS≥70%) with recurrent GBM were randomized (stratified by surgery for recurrence and center)

to either NovoTTF administered continuously (20-24h/day, 7 days/week) or the best standard

chemotherapy (BSC) at each physicians' discretion. Number of prior therapies was not limited. Primary

endpoint was overall survival (OS). The study was powered (80%) to detect a 60% increase in OS with

a two tailed a of 0.05. Results: 237 pts were randomized (28 centers in the United States and Europe)

to either TTF alone (120 pts) or BSC (117 pts). Patient characteristics were balanced, median age was

54 years (range 23-80), median KPS 80% (50-100). All had prior TMZ/RT, and the majority at least one

prior therapy for recurrence. One-quarter had surgery for recurrence. Mean treatment duration was 4.4

mo (0-40) vs. 2.3 mo (0-15), median OS was 6.6 vs. 6.0 months for TTF and BSC, respectively

(p=0.23, hazard ratio 0.84 [95% CI 0.63-1.12]), the 1-year survival rate 23.6% versus 20.8% (ns). PFS6

was 17.6% in both groups. Time to treatment failure favored the TTF group (HR 0.76 [0.57-1.02],

p=0.07). Objective responses were more common in the TTF arm (12%) versus the BSC (6%). Related

adverse events were mild-to-moderate skin rash beneath the electrodes in 17% of TTF treated pts.

Hematological and other toxicities were observed at a significantly higher incidence in the BSC arm

depending on the type of chemotherapy, no treatment-related deaths occurred. Treatment compliance

with TTF was excellent with a median duration 20 hours/day. Conclusions: This is the first phase III,
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controlled clinical trial testing TTF, an entirely novel treatment modality. TTF had minimal toxicity,

long-term treatment proved feasible. TTF as a single modality showed a higher response rate and longer

time to treatment failure compared to best available chemotherapy. Overall survival also favored TTF,

but did not reach statistical significance. In view of the above, TTF should be considered a valid novel

treatment modality.
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