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Tumor-Treating Fields (TTFields) therapy, a novel treatment modality utilizing a medical device called
NovoTTF-100A (Optune®, Novocure), which generates alternating electric fields at a low intensity and
intermediate frequency has been approved by the Food and Drug Administration (FDA) of the United States
and its counterparts in other countries as a treatment for glioblastoma (GBM), one of the most aggressive
types of malignant central nervous system (CNS) tumor in adults. TTFields therapy has been tested in
multiple phase III trials and has shown promise in treating both recurrent and primary GBM. Several clinical
guidelines consider TTFields therapy as one of the standard forms of care for adult patients with GBM.

Pediatric, diffuse high-grade glioma (pediatric HGG), which is now included in the latest World Health
Organization (WHO) classification of CNS tumors, was previously regarded as the counterpart of adult GBM
(so that we describe it as GBM/HGG here in this report). The physical mechanism of TTFields therapy and
similarities between pediatric GBM/HGG and adult GBM, such as the dismal prognosis, pathological features,
and pattern of treatment response, may justify the application of TTFields therapy to pediatric HGG.
However, the safety, feasibility, and efficacy of TTFields therapy for children awaits rigorous testing in a
clinical trial.

The Optune® system consists of two primary components, an electric field generator and two pairs of
transducer arrays, which are placed on opposite sides of the head with the tumor positioned directly between
them to deliver the TTFields non-invasively to the lesion. The prevailing theory suggests that TTFields
disrupt localization and orientation of polar molecules related to mitotic microtubules, including tubulin and
septin, and finally inhibit tumor cell proliferation and induce tumor cell death. In addition, TTFields may
also inhibit DNA damage repair, impair cellular migration and invasion, upregulate autophagy, enhance
tumor immunity, and so forth.

Our team launched an investigator-initiated clinical trial named “A safety/efficacy trial of NovoTTF-
100A for pediatric glioblastoma” in March 2021. In Japan, off-label use of medical devices is almost impossible
because the national health insurance system does not cover the cost of off-label use of drugs and medical
devices and associated supportive care. Therefore, pediatric neuro-oncologists and neurosurgeons in Japan
cannot apply TTFields therapy to the treatment of pediatric GBM (currently, pediatric HGG) even if the
scientific evidence is sufficient to warrant its use.

Due to such regulatory issues in Japan, the target population of the scheduled trial is limited to pediatric
patients with GBM/HGG. The goal of the trial is to overcome the regulatory hurdles for expanding the use of
the second-generation Optune® for pediatric GBM/HGG treatment, that is, to effect at least a partial change
in the regulatory status and labeling of Optune® for the treatment of pediatric GBM/HGG. Given the rarity
of pediatric GBM/HGG (less than 30 patients per year in Japan), only a small trial is likely to be feasible.

Discussions with the Pharmaceuticals and Medical Devices Agency (PMDA), the regulatory agency in
Japan, led to a tentative consensus that the accumulated data on the efficacy of Optune® for adult GBM may
be extrapolatable to pediatric GBM/HGG if the trial is able to demonstrate efficacy equivalent to that found
in previous, adult studies. On the other hand, the combination of the pediatric safety data gathered in this
trial and the findings of international studies, including clinical trials and post-marketing surveillance
studies, may expedite approval of the device for pediatric GBM/HGG treatment.

The trial aims to evaluate the safety and efficacy of NovoTTF-100A in pediatric patients with GBM/HGG.
The inclusion criteria are (1) histopathological diagnosis of GBM/HGG:; (2) the main disease site in the
supratentorial region; (3) age between 5 and 17 years; (4) newly diagnosed or first-recurrence GBM; (5)
completion of clinically indicated surgical resection of the tumor; (6) completion of clinically indicated



radiation therapy or completion expected within 14 days from enrollment, (7) Karnofsky/Lansky performance
status equal to or more than 70; and (8) written informed consent from the patient and/or legal guardian.

All the patients will receive TTFields therapy using NovoTTF-100A for 28 days per course for up to 26
courses until the end-of-therapy criteria are met. Concomitant treatment with chemotherapy will be allowed.
The primary endpoint is the adverse event rate with causality. The secondary endpoints include the response
rate, clinical benefit rate, PFS rate (six months and one year), OS rate (one and two years), PFS, OS, QoL,
and adverse event rate. In view of the unavoidable lifestyle drawbacks of wearing the transducer arrays all
day, QoL will be evaluated in detail using PedsQL™, including both the Core scale and the Brain Tumor
Module. The clinical trial has been approved by the Advanced Medical Care administration system and the
data could be used for the application of a partial change in the regulatory status and labeling of Optune® for
the treatment of pediatric GBM/HGG.

In total ten patients would have been enrolled from March 2021 through March 2024. However, the
recruitment of eligible patients was delayed more than 1 year because of the world-wide outbreak of COVID-
19, which limited capability of participating institutions to enroll patients to the clinical trial. Therefore, one
patient is still on treatment and we cannot close the trial at this moment. At the timing of this final report
for the Japan Agency for Medical Research and Development (AMED), our research team performed tentative
analyses for each endpoint. Although the data is still immature and inappropriate to disclose here, we have
a confidence that our data will support sufficient safety and feasibility of NovoTTF-100A in pediatric patients
with GBM/HGG.

After the final analyses completed, we plan to discuss the possibility of obtaining regulatory approval of
Optune® for pediatric GBM/HGG treatment with PMDA, based on the final results of the clinical trial.



