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Abstract
Background

Activation of the p21-ras signaling pathway from aberrantly expressed receptors promotes the
growth of malignant human astrocytomas. Perillyl alcohol has shown to have both chemopreventive
and chemotherapeutic activities in preclinical studies. The underlying action mechanism(s) of POH
has yet to be delineated but may involve effects on the TGF-B and/or the Ras signaling pathways.
The intranasal delivery allows drugs that do not cross the BBB to enter the CNS; moreover, it
eliminates the need for systemic delivery, thereby reducing unwanted systemic side effects.

Methods

We are conducting a phase I/ll study to evaluate the antitumoral activity of POH intranasal delivery
in a 4x daily schedule in patients with recurrent MG. The objective was to determine PFS at 6
months and the safety for POH in adult patients who failed conventional treatment. Assessments
were performed every 27 days. Thirty-seven patients with progressive disease after prior surgery,
radiotherapy, and at least temozolomide-based chemotherapy were enrolled, 29 of whom had
GBM, 5 who had anaplastic astrocytoma, and 3 had AO.

Results
One patient (3.4%) with GBM and 1 patient (33.3%) with AO achieved partial response; 13 patients

(44.8%) with GBM, 3 patients (60%) with AA, and 1 (33.3%) with AO achieved stable disease; 15
(51.7%) patients with GBM, 2 (40%) patients with AA, and 1 (33.3%) with AO showed progressive
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disease. Progression-free survival (partial response and stable disease) was 48.2% for patients
with GBM, 60% for patients with AA, and 66.6% for patients with AO.

Conclusions

There were no toxicity events. Perillyl alcohol is well tolerated and regression of tumor size in some
patients is suggestive of antitumor activity. This work discusses POH intranasal delivery as a
potential adjuvant therapeutic strategy for patients with malignant gliomas.
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Abbreviations: AA, anaplastic astrocytoma; AO, anaplastic oligodendroglioma; BBB, blood-brain barrier; CNS,
central nervous system; CR, complete response; CT, computed tomography; EGF, epidermal growth factor;
ERK, extracellular signal-regulated kinase; GBM, glioblastoma multiforme; KPS, Karnofsky performance status;
MAPK, mitogen-activated protein kinase; MG, malignant gliomas; MRI, magnetic resonance imaging; PD,
progressive disease; PDGF, platelet-derived growth factor; PFS, progression-free survival; PI3K,
phosphoinositide 3-kinase; POH, perillyl alcohol; PR, partial response; SD, stable disease; TGF-S, transforming
growth factor 8; ULN, upper limit of normal
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