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Glioblastoma multiforme (GBM) is the most common malignant primary brain
tumor. The genetic profile of GBM significantly impacts its diagnosis,
treatment, and patient survival. The primary biomarker for GBM is isocitrate
dehydrogenase (IDH). Patients with mutant IDH1/2 GBM have better
outcomes compared to those with wild-type IDH tumors.[1].

Ten treatment-naïve patients underwent dynamic [18F]FPIA PET/MRI. Volumes of interest were
manually drawn on the enhancing solid tumor and two reference tissues (contralateral healthy
brain and superior sagittal sinus). An average of 25,202 (±14,337) time activity curves (TACs)
were extracted voxelwise from the lesion VOIs and clustered using K-means. A deep model was
used to classify FPIA TACs of IDH mutant vs. wild-type GBMs, using various combinations of the
clustered TACs as input.

Is the distribution of short chain fatty acids (SCFA) metabolism in primary
brain lesions correlated to their genetic profile (patient outcome)?

 
K-Means algorithm found 4 different
profiles of SCFA metabolism in the lesion
with a more heterogeneous distribution as
compared to healthy tissues.

SCFA metabolism described by the
combination of Clusters 1 and 2 TACs
strongly represent lesion genotye and
classifies mutants from wild types with
96.15% (± 3.24) accuracy (0.96 (± 0.04)
AUC). The worst performance was obtained
by Cluster 3 with 23.67% (± 16.83) accuracy
(0.31 (± 0.17) AUC), where the SUV shows
the lowest values indicating deficiency of
SCFA metabolism in those regions. Without
considering the precence of clusters in the
lesion (dFPIA) and using static PET (sFPIA)
measures, the model reached lower
performances.

this study leverages the inherent spatial heterogeneity of GBMs, which significantly affects biopsy,
diagnosis, and survival outcomes, to non-invasively identify four distinct spatio-temporal profiles of
SCFA kinetics. These profiles are crucial for pinpointing particular subregions in the lesions where
specific genetic mechanisms occur
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Over imposing the FPIA-PET-cluster-
defined subregions over the
multiparametric MRI maps revealed
subregions with a high FPIA uptake are
also characterised by restricted diffusion
(as defined by ADC maps). 
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