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Introduction: Prognosis of glioblastoma (GBM) treated with standard-of-care maximal surgical resection and concurrent adjuvant
temozolomide (TMZ)/radiotherapy is still very poor (median survival =14.2 months).It has been observed that glioblastomas contain a
small population of cancer stem cells (CSCs) that contribute to tumor propagation, maintenance, and treatment resistance. Administration
of ineffective anticancer therapy is associated with unnecessary toxicity and development of resistant cancer cell clones.
We have developed a drug sensitivity assay (ChemoID) that identifies the most effective chemotherapy management against
CSCs and bulk of tumor cells offering great promise for individualized anticancer treatments. A prospective study was conducted
evaluating the use of the ChemoID drug sensitivity assay in glioblastoma patients treated with standard-of-care.
Methods: 30 glioblastoma patients, 18-years and older, male/females, eligible for a surgical biopsy, were enrolled in an IRBapproved protocol, and fresh tissue samples were collected for drug sensitivity testing. All patients were treated with standard-ofcare TMZ plus radiation with or without maximal surgery, depending on the status of the disease. Each treatment was classified by
the assay as: sensitive (S = >60% cell kill), intermediate (I= 30-60% cell kill), or resistant (R= <30 cell kill). Patients were
prospectively monitored for tumor response, time to recurrence, progression-free survival (PFS), and overall survival (OS).
Associations of assay response for the standard-of-care TMZ selected treatment with tumor response, time to recurrence, PFS, and
OS were analyzed.
Results: The median follow-up analysis was 8 months (3-49 months). ChemoID assay on CSCs demonstrated a sensitivity of 100%
and a specificity of 95.83%, with a positive predictive value of 80%, and a negative predictive value of 100%. The ChemoID assay
on bulk of tumor demonstrated instead a sensitivity of 100% and a specificity of 87.50%, with a positive predictive value of 57.14%,
and a negative predictive value of 100%.
Overall, patients treated with assay-sensitive or -intermediate (S+I) TMZ against CSCs demonstrated significantly improved
tumor response withincreased medianand mean time to recurrence, improved median PFS, and prolonged mean OS,when compared
to patients treated with assay-resistant TMZ to CSCs or with assay-sensitive or –intermediate TMZ to bulk of tumor cells.
Conclusions: This prospective study compared the sensitivity of patient derived GBM CSCs and bulk of tumor cells to
variouschemotherapies, demonstrating that GBM patients treated with TMZwhose CSCs were found sensitive (S+I) to TMZ,
experienced improved tumor response; extended mean and median time to recurrence; improved median PFS, and prolonged mean OS.
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