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Phase II study of metronomic chemotherapy for recurrent malignant gliomas in
adults.
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Abstract
Preclinical evidence suggests that continuous low-dose daily (metronomic) chemotherapy may inhibit tumor endothelial cell

proliferation (angiogenesis) and prevent tumor growth. This phase II study evaluated the feasibility of this antiangiogenic

chemotherapy regimen in adults with recurrent malignant gliomas. The regimen consisted of low-dose etoposide (35

mg/m2 [maximum, 100 mg/day] daily for 21 days), alternating every 21 days with cyclophosphamide (2 mg/kg [maximum,

100 mg/day] daily for 21 days), in combination with daily thalidomide and celecoxib, in adult patients with recurrent

malignant gliomas. Serum and urine samples were collected for measurement of angiogenic peptides. Forty-eight patients

were enrolled (15 female, 33 male). Twenty-eight patients had glioblastoma multiforme (GBMs), and 20 had anaplastic

gliomas (AGs). Median age was 53 years (range, 33-74 years), and median KPS was 70 (range, 60-100). Therapy was

reasonably well tolerated in this heavily pretreated population. Two percent of patients had partial response, 9% had a

minor response, 59% had stable disease, and 30% had progressive disease. For GBM patients, median progression-free

survival (PFS) was 11 weeks, six-month PFS (6M-PFS) was 9%, and median overall survival (OS) was 21 weeks. For AG

patients, median PFS was 14 weeks, 6M-PFS was 26%, and median OS was 41.5 weeks. In a limited subset of patients,

serum and urine angiogenic peptides did not correlate with response or survival (p > 0.05). Although there were some

responders, this four-drug, oral metronomic regimen did not significantly improve OS in this heavily pretreated group of

patients who were generally not eligible for conventional protocols. While metronomic chemotherapy may not be useful in

patients with advanced disease, further studies using metronomic chemotherapy combined with more potent

antiangiogenic agents in patients with less advanced disease may be warranted.
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