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Cohort Results

Introduction

* Prognosis for patients with recurrent glioblastoma is extremely poor

* 186Re-labeled nanoliposome (RNL) treatment has the potential to
deliver radiation doses greater than 100 Gy

* Predicting early response can aid in determination if concurrent or
alternate therapy is required

* |n this work we calibrate a mechanistic model to patient specific
imaging data to predict response to RNL treatment

Methods

Clinical Data

* Quantitative MRI acquired pre- and post-treatment
* T1, T1+Contrast, ADC
* Time resolved SPECT acquired during RNL infusion
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Preprocessing

e All patient images interpolated and alighed to the baseline T1 scan
using rigid-registration
* MRI:
 Tumor burden segmented from enhanced region of T1+C scan
for all time points
* Conversion to local cellularity based on ADC
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 SPECT:
* Decay correction and quantification
* Using counts and known activity of phantom placed in image

* Voxel specific time course estimate
* Linear interpolation between measured time points
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Mathematical Model

Reaction diffusion model with treatment response
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Proliferation Treatment

Mxt) Cell count ADC images, simulation [Cells]
RNL(x,t) RNLtime course SPECT images [MCi]
% Carrying capacity Image resolution [Cells]
D Diffusivity Calibration [mm?/day]
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Calibration
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* Two fitting scenarios:
1. Calibrate to all visits (7)
2. Calibrate to T-1 visits, predict for final follow-up scan
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DICE |Cell % Error | Volume % Error
Scenario 1 0.69 0.92 9.5% 10.2%
Scenario Calibrations 0.79 0.93 7.8% 7.9%
2 Prediction 0.21 0.78 21.5% 23.4%
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Discussion & Conclusion

e Reaction-diffusion model calibrates with high CCC and DICE to
patient specific MRI

* High DICE for predicted time points but poor local cell estimates

* Volume and cell count changes are unable to predict overall survival

* Parameters are less dependent on dosage than initially expected

individual Patient Results FueWork
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* Improving local prediction accuracy

* Tissue specific diffusivities

* Coupling of mechanical forces developed in microenvironment
* Improving connection to dosage overlap and intensity

* Treatment induced diffusivity and proliferation alterations

* |dentifying sensitive and in-sensitive regions

* Predicting for overall survival of patients based on calibrations
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