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Metabolic PET brain networks predict clinical conversion prior
to amyloid positivity in cognitively unimpaired individuals
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Abstract

Background: The default-mode network (DMN) consists of brain regions with higher

resting activity levels. Amyloid-β (Aβ) deposition in Alzheimer’s disease (AD) occurs

predominantly throughout the DMN, suggesting that activity within the network may

facilitate disease processes. Indeed, increased neural activity is positively associated

with Aβ production. In this context, variations in DMN activity and associated

metabolic networksmay be linked to the risk of developingAD.However, howpatterns

of metabolic disruption relate to the progression of AD pathology remains unknown.

Here, we investigated whether the metabolic brain networks (MBNs) architecture

predicts clinical conversion in cognitively unimpaired (CU) individuals.

Method:We selected CU individuals negative to amyloid and tau (A-T-) from theADNI

cohort with [18F]FDG-PET imaging data at baseline. These patients were divided in

stable (non-converters, n=18) and clinical progressors (converters, n=22). Individuals

were age- and APOEε4-matched (Table 1). The mean [18F]FDG standard uptake value

ratio (SUVR, pons as reference) of brain regions of interest (ROIs) was extracted based

on the DKT atlas. MBNs were assembled with a multiple sampling bootstrap scheme

and corrected for group imbalancewith theAdaptive Synthetic Sampling Approach for

Imbalance (ADASYN) and for multiple comparisons using FDR (p< 0.05).

Result: [18F]FDG regional SUVRs presented no differences between groups (Figure

1). However, converters had a prominent brain PET metabolic hyperconnectivity

compared to non-converters, with a 1.5 fold-change in connection density (p < 0.001,

Figure 2A). Notably, this hyperactivation was not limited to the ROIs comprising the
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DMN; MBNs constructed with all brain regions reveal that the brains of converters

typically displaymetabolic hyperactivity before the onset of CI (Figure 2B).

Conclusion: Our findings suggest the existence of early metabolic alterations at

the network level in amyloid negative converters. This corroborates the notion that

early soluble forms of amyloid, considered synaptoxins, may trigger brain metabolic

hyperconnectivity. MBNs hold promise as biomarkers for detecting individuals at risk

of clinical progression, even before amyloid positivity status.
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