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Disclosures

• I am on the Speakers Bureau of MedBridge.  

• CME policy: Within the past 24 months, I have not had any relevant 
financial relationships with any commercial interest relevant to the content 
I am presenting for this activity. 
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Learning Objectives

• Identify clinical features of limbic predominant age-related TDP-43 “encephalopathy” (LATE)

• Recognize imaging features of LATE

• Consider clinical implications of a diagnosis of LATE

• Distinguish LATE from other dementia-related TDP-43 diseases

• Compare prognostic implications of “pure” LATE neuropathologic change (LATE-NC) versus 
co-morbid Alzheimer’s disease neuropathologic change (AD-NC)
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Historical perspective: identification of TDP-43
• Transactive response DNA-binding protein of 43 kDa

• 1995: identified as suppressor of HIV-1 gene expression

• 2006: hyperphosphorylated, ubiquinated cytoplasmic inclusions (“UBIs”) 
identified as pathologic feature of ALS and FTLD

Science 2006
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TDP-43 is involved in multiple cellular functions

• Nucleus: mRNA transcription, splicing, transport

• Cytoplasm: formation of stress and ribonucleoprotein (RNP) transport granules

De Boer et al JNNP 2020

• Shuttles between nucleus and 
cytoplasm

• Under normal physiologic conditions, 
primarily localized in the nucleus

• Also localizes to mitochondria

• Critical for normal development 
of central nervous system in early 
embryogenesis
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Dementia-related TDP-43 clinical spectrum (broadly)

•Motor neuron disease (MND)

• Frontotemporal dementia (FTD)
• behavioral variant frontotemporal dementia

• semantic variant primary progressive aphasia

• FTD-MND
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FTD Clinical Syndromes and Pathology

Adapted from Meeter, Nat Rev Neuro 2017

iaFTD-MND svPPA bvFTD nfvPPA CBS PSP

TauTDP-43

• Frontotemporal dementia – motor neuron disease

• Semantic variant Primary Progressive Aphasia

• Behavioral variant frontotemporal dementia

• Nonfluent variant Primary Progressive Aphasia

• Corticobasal syndrome

• Progressive supranuclear palsy
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FTD Clinical Syndromes and Pathology 2

Adapted from Meeter, Nat Rev Neuro 2017

iaFTD-MND svPPA bvFTD nfvPPA CBS PSP

TauTDP-43

• Frontotemporal dementia – motor neuron disease

• Semantic variant Primary Progressive Aphasia

• Behavioral variant frontotemporal dementia

• Nonfluent variant Primary Progressive Aphasia

• Corticobasal syndrome

• Progressive supranuclear palsy
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Dementia-related TDP-43 clinical spectrum (broadly 
2nd slide)
•Motor neuron disease (MND)

• Frontotemporal dementia
• behavioral variant frontotemporal dementia

• semantic variant primary progressive aphasia

• FTD-MND

• Limbic predominant age-related TDP-43 “encephalopathy” (LATE)
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Newer TDP-43 disease entity:
Limbic Predominant Age-Related TDP-43 

Encephalopathy (“LATE”)
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Limbic Predominant Age-Related TDP-43 
Encephalopathy (“LATE”)

Yu et al, Neurology 2020

LATE-NC present in ~30% of human brains > 85yo

(NC = neuropathologic change)

547 autopsies in older cohort

• Ave 90.4yo at death

• 42.4% Alzheimer’s disease (AD) dementia

• 68.6% AD-NC; only 8.5% “pure” AD-NC

• 80% multiple neuropathologies
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With advancing age, LATE-NC increases & AD-NC decreases

National Alzheimer’s Coordinating Center; Nelson et al, Brain 2019
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LATE-NC pathologic staging

Nag & Schneider, Nat Rev Neuro 2023

• Stage 1: amygdala
• → typically no cognitive impairment

• Stage 2: entorhinal cortex, dentate, CA1

• Stage 3: anterior temporal pole cortex
• → Stage 3 and beyond more likely to have dementia

• Stage 4: middle temporal cortex, orbitofrontal cortex

• Stage 5: middle frontal cortex
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LATE-NC staging systems 

• Initial pathology confined to the amygdala, and without clinical symptoms

• Hippocampal region with mild cognitive symptoms

Nelson et al, Brain 2019
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LATE: clinical features

• Older person with progressive memory loss and progressive hippocampal 
atrophy → sounds like Alzheimer’s disease!

• Demographic features
• No sex difference

• Pure LATE-NC more common > 90yo (“oldest old”)
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LATE: cognitive profile

• Clinical mimic of cognitive impairment due to Alzheimer’s disease, 
with some distinguishing features

• Cognitive profile
• Relatively isolated episodic memory impairment for more than 2 years

• Able to encode, but impaired recall after a delay even with cues

• May have mild semantic memory deficits
• Naming, knowledge of famous people / events

• Other cognitive domains relatively spared until later in disease course
• Versus multidomain decline in typical Alzheimer’s disease
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LATE: Cognitive Profile

Butler Pagnotti et al Neuro 2023

Individuals with pure 
LATE-NC demonstrate 
better test performance 
than those with AD-NC
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LATE: cognitive profile 2

Kapasi et al Neurology 2020

Individuals with pure LATE-NC 
experience slow cognitive decline, 
especially episodic memory loss

Individuals with AD-NC and    
LATE-NC experience more rapid 
cognitive decline
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LATE: structural imaging findings

• Hippocampal atrophy out of proportion to global brain atrophy

Wolk et al Alz Dement 2025

• Widening of collateral sulcus 
and thinning of adjacent cortical 
structures (not typically seen in 
“pure” AD-NC)
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LATE: FDG-PET imaging findings
• Hypometabolism in medial temporal lobe and orbitofrontal cortex, with 

relative preservation of inferior temporal cortex

Wolk et al Alz Dement 2025

AD-NCLATE-NC
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LATE: FDG-PET imaging findings

Grothe et al Alz Dement 2023
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LATE-NC clinical take home points
What we (think we) know so far

• Pure LATE-NC
• 90+ (uncommon < 75yo)
• Relatively pure amnestic syndrome
• Slow progression
• Significant hippocampal atrophy out of proportion to global brain atrophy

• LATE-NC + AD-NC
• Faster progression than either in isolation
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Why does LATE-NC matter clinically?
• Increasing availability of molecular diagnostics and disease modifying 

therapies which target AD-specific pathophysiology
• AD-specific work up for progressive memory loss may be non-revealing

• AD neuropathology may only be part of the underlying etiology

• Need for improved diagnostic accuracy to inform prognostication and 
treatment options
• What is the primary “driver” of current symptoms?

• Should anti-amyloid therapy be pursued in the setting of poly-proteinopathy?

Nelson et al Brain 2019
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Stay tuned: LATE “Trial Ready Cohort”

• 5 west coast sites: University of California - Irvine, University of California - 
San Diego, University of Southern California, Oregon Health Sciences 
University, University of Washington

• Inclusion of multiple pathologies

• Trial readiness: >85yo often excluded from trials

• Exploration of digital health assessments



CONFIDENTIAL – DO NOT DISTRIBUTE

Multi-site study design (“Trial Ready Cohort”)

late.mind.uci.edu
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QUESTIONS?
Thank You!
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