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Abstract

The hypoxia and proliferation index increase with grade in human glial tumors, but there is no agreement whether either has
prognostic importance in glioblastomas. We evaluated these end points individually and together in 16 de novo human
glioblastomas using antibodies against the 2-nitroimidazole hypoxia detection agent EF5 and the proliferation detection
agent Ki-67. Frozen tumor tissue sections were fluorescence-stained for nuclei (Hoechst 33342), hypoxia (anti-EF5
antibodies), and proliferation (anti-Ki-67 antibodies). EF5 binding adjacent to Ki-67+ cells, overall EF5 binding, the ratio of
these values, and the proliferation index were evaluated. Patients were classified using recursive partitioning analysis and
followed up until recurrence and/or death. Recursive partitioning analysis was statistically significant for survival (P = .0026).
Overall EF5 binding, EF5 binding near Ki-67+ cells, and proliferation index did not predict recurrence. Two additional
survival analyses based on ratios of the overall EF5 binding to EF5 binding near Ki-67+ cells were performed. High and low
ratio values were determined by two cutoff points: (a) the 50% value for the ratio [EF5/Ki-67(Binding)]/[Tumor(binding)] =
Ratio(EF5 50%) and (b) the median EF5 value (75.6%) of the ratio [EF5/Ki-67(Binding)]/[Tumor(binding)] = Ratio(patients
median). On the basis of the Ratio(EF5 50%), recurrence (P = .0074) and survival (P = .0196) could be predicted. Using the
Ratio(patients median), only survival could be predicted (P = .0291). In summary, patients had a worse prognosis if the
[EF5/Ki-67(Binding)]/[Tumor(binding)] ratio was high. A hypothesis for the mechanisms and translational significance of
these findings is discussed.
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