
ON-LINE APPENDIX
Accounting for Differential Volume Changes with
Weighted PRMs
We were concerned that choice of tumor ROI affected group dif-

ferences in PRM measures. The selected ROI was voxels contain-

ing tumor tissue at any time point. For rapidly growing tumors,

this choice of ROI will result in inclusion of healthy tissue in

analyses involving earlier time points. We therefore applied a

weighted-PRM approach, in which the contribution of each voxel

to the extracted PRM metrics was weighted by the proportion of

time points in which that voxel was classified as tumor tissue (ie, a

voxel in the center of the tumor present in all time points receives

a weight of 1, and a voxel in the tumor margin only present in the

later 30% of scans receives a weight of 0.3). WGEE results were not

substantively different by using the weighted-PRM approach (for

example, the expected fiADC/fdADC ratio was 0.5 for patients with-

out pseudoprogression [compared with 0.4 for the primary analysis]

and 4.4 for patients with pseudoprogression [compared with 3.7],

P � .01 [compared with P � .01]). On-line Fig 2 shows a

comparison among the patient PRM metric time courses by using

these approaches. We conclude that results were not substantively

different from the primary analysis in the article, which featured an

inclusive, unweighted ROI.

Of note, when given concomitantly with radiation, bevaci-

zumab has been shown to reduce the postradiation necrosis

rate. A small number (n � 4) did undergo chemoradiation

with bevacizumab before the beginning of the vaccine treat-

ment, but excluding these patients did not change our results.

Prior treatment with the antiangiogenic agent bevacizumab

could potentially affect study ADC measures (especially at the

prevaccine baseline), confounding the use of ADC to assess the

effects of vaccine therapy. We conducted an additional sensitivity

analysis, removing the 4 patients with brain stem glioma treated with

radiation therapy with concurrent bevacizumab. The WGEE param-

eter estimates did not change substantially, and the statistical signif-

icance for differences between pseudoprogression and other cases

was maintained (P � .001 for fiADC, P � .17 for fdADC, and P �

.02 for PRMratios, compared with .0004, .12, and .01 in the full

sample).
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ON-LINE FIG 1. Series of conventional MR images showing the development of true pseudoprogression in a pediatric patient with DIPG treated
with a peptide-based vaccine. This matches the pseudoprogression case in Fig 1.

ON-LINE FIG 2. Evaluation of 3 approaches to PRM analysis. Fractional increased ADC, fractional decreased ADC, and PRMratio for 3 different
methods of calculation. Minimum tumor ROI calculates PRM metrics only within voxels classified as tumor tissue present in all time points.
Weighted-tumor ROI calculates PRM metrics within all voxels classified as tumor tissue at any time point, weighting the contribution of each
voxel by the proportion of time points that classify it as tumor tissue. Maximum tumor ROI calculates each metric, giving equal weight to all
voxels classified as tumor tissue at any time point. Groups are divided into true tumor progression (red) and pseudoprogression (blue). Error bars
indicate the standard error of the mean at each time point.
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