
Distinct spatial metabolic patterns with limbic predominance 

differentiate LATE from Alzheimer’s disease
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Limbic-predominant age-related TDP-43 encephalopathy (LATE) 

frequently co-occurs with Alzheimer’s disease (AD), yet in vivo 

markers that distinguish LATE-related neurodegeneration from 

amyloid-driven AD remain limited. Although neuropathology 

suggests preferential limbic involvement in LATE, it is unclear 

whether distinct spatial metabolic patterns beyond classification 

metrics are detectable in vivo, particularly in mixed pathology. We 

examined whether LATE is associated with an independent, limbic-

predominant cerebral glucose metabolism (CM) signature that 

differentiates from AD.

• We analyzed FDG-PET and amyloid-PET data from 520 participants (cognitively normal [CN], MCI, and AD dementia) in the 

Korean Brain Aging Study for the Early Diagnosis and Prediction of Alzheimer’s Disease (KBASE). 

• Among individuals with an amnestic presentation, LATE positivity was defined by severe hippocampal atrophy and/or an abnormal 

inferior temporal–to–medial temporal (IT/MT) CM ratio in the absence of amyloid positivity. 

• The IT/MT cutoff was derived from an age-adjusted normative distribution using young and old CN participants as the reference. 

• Participants were classified into four groups: CN, LATE-only, AD-only (amyloid-positive without LATE features), and mixed LATE & 

AD. 

• Voxel-wise FDG-PET analyses were performed in SPM12 to characterize group differences in spatial CM patterns. FDG SUVRs 

were extracted from the regions identified voxel-wise, and group differences were evaluated using ANCOVA controlling for age and 

sex. 

• LATE is characterized by disproportionate limbic metabolic vulnerability with relative preservation of lateral temporal metabolism, defining a spatial neurodegenerative signature that is distinct from 

amyloid-driven AD and shapes regional metabolic patterns in mixed pathology.
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Voxel-wise analyses comparing LATE-only and AD-only revealed distinct 

metabolic patterns. Lower CM in LATE-only was found in medial 

frontal/cingulate cortex as well as medial temporal and limbic regions, 

including the amygdala, hippocampus, para-hippocampal gyrus, whereas 

higher CM in LATE-only was observed in inferior and middle temporal 

neocortex extending into posterior association areas (Figure 1). 
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ROI analyses showed that, in 

limbic regions, LATE-only 

showed significantly lower 

adjusted CM than AD-only and 

cognitively normal individuals, 

with mixed LATE &AD 

resembling LATE-only (Figure 

2A). In temporal regions, CM in 

LATE-only did not differ from 

cognitively normal, while AD-

only and mixed groups showed 

significantly lower CM (Figure 

2B), indicating relative temporal 

preservation in LATE-only.
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