Reductions in blood volume in normal white matter are found in glioma patients treated with bevacizumab
Vishal Patil', and Glyn Ji ohnson'
]Radiology, NYU School of Medicine, New York, New York, United States

Introduction: Bevacizumab (Avastin, Genentech, San Francisco, CA) is the first FDA approved anti-angiogenic agent and has shown efficacy in a
number of different tumors including glioma when used in combination with conventional cytotoxic agents'2. DSC MRI measurements of relative
cerebral blood volume (rCBV), referenced to normal appearing white matter (NAWM), are frequently used in assessing glioma®, including in
monitoring treatment response. However, during the course of one such study we made the incidental finding that blood volumes appeared reduced
in glioma patients treated with bevacizumab. In this study we investigated whether this observation could be confirmed and whether it was associated
specifically with bevacizumab treatment.

Methods: This retrospective study was approved by the Institutional Review Board of this institution.
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not treated with bevacizumab, treated with bevacizumab at initial diagnosis and at bevacizumab after initial (i) diagnosis.
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treatment that increases to 26% (median) at 12 months. Fig. 3 demonstrates normal CBV
measurements compared to Fig. 1 (approximately 2.5 mL/100g) before recurrence and T _
bevacizumab treatment, and decreases after treatment that is similar to those seen in the 267 T
newly diagnosed patients. Again, differences after bevacizumab relative to pre-treatment I I;l

values were statistically significant in all instances (p < 0.001, t-test). T EI

N
)

i

Discussion: It is clear from Figs. 2 and 3 that glioma treatment is associated with
substantial reductions in CBV. Normal values found in the recurrent glioma patients before
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bevacizumab treatment strongly suggest that standard treatments — surgery, cytotoxic 237

chemotherapy and radiation — received by these patients at initial diagnosis are not 2ol £
sufficient to cause this reduction. It therefore appears that these reductions are associated '

with treatment with bevacizumab. The cause of this is unclear. Turnover of endothelial cells 21

in the brain is thought to be very slow so interference in this process is unlikely. It is

possible that low levels of VEGF are necessary for the maintenance of normal function as 2t

in the kidney® and that bevacizumab disrupts this process. 19 i

Radiologically, this study suggests that care need be exercised in the use of rCBV
measurements to monitor treatment with bevacizumab and possibly other antiangiogenic
agents. Tumor rCBV measurements are likely to underestimate initial reductions in blood
volume after bevacizumab treatment. Furthermore the continued reduction in CBV in
NAWM may suggest an apparent increase in blood volume in stable tumors.
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Figure 3. Box and whisker plot of NAWM CBV
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