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CONCLUSIONS
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• 17 cases with PPA (n=8) or bvFTD (n=9) due to autopsy-confirmed Pick disease were identified from the Northwestern
Alzheimer's Disease Research Center Brain Bank (see Table 1).

METHODS

RESULTS

• Distinct frontolimbic pathogenic processes were associated with behavioral symptoms in Pick disease, namely apathy with tau
pathology and disinhibition with microglial activation.

• Despite similar tau burdens, PPA and bvFTD showed varying susceptibility to neuroinflammation, particularly in the amygdala.

• Future investigations examining white matter connectivity and neuronal integrity may further elucidate these relationships.

• Apathy and disinhibition are common symptoms in patients with primary progressive aphasia (PPA) and behavioral variant
frontotemporal dementia (bvFTD).

• Frontotemporal lobar degeneration with tau pathology (FTLD-tau), such as Pick disease, commonly leads to PPA or bvFTD.1,2

• The frontal lobe and amygdala, implicated in apathy and disinhibition, are severely affected by tau and microglial activation in
Pick disease.

INTRODUCTION

Objective: To quantify tau and microglial activation in the frontal cortex and amygdala in bvFTD and PPA in Pick disease and
their associations with apathy and disinhibition.
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Table 1. Participant demographics
PPA 8
bvFTD 9
Sex (% female) 8 (47.06%)
Education (years) 15.82 (±2.92)
Age at Onset (years) 59.35 (±6.31)
Age at Death (years) 69.59 (±5.91)
Disease Duration (years) 10.63 (±2.68)
Postmortem Interval (hours) 15.77 (±12.86)
Brain Weight (grams) 986.24 (±128.46)

RESULTS
Figure 1. Tau and Microglial Burden in Pick Disease

A-B) Apathy at final visit was associated with increased Pick body density in both regions (both *p<0.05). C) Disinhibition was associated with elevated
microglial activation in the amygdala, particularly when this exceeded MFG levels (*p<0.05). D-I) 10x Photomicrographs show higher frontolimbic tau
burden in D-E) a PPA case with apathy vs. F-G) a PPA case without no apathy at final visit. H-K) 10x Photomicrographs show relatively higher
amygdala vs. MFG microglial activation in H-I) a bvFTD cases with disinhibition vs. J-K) a bvFTD case without disinhibition at final visit.

Figure 2. Associations Between Pathology and Clinical Symptoms

A) Mean Pick body density was higher in the amygdala vs. the MFG but did not significantly differ between clinical groups. B) BvFTD showed greater
overall HLA-DR immunopositivity than PPA, specifically in the amygdala (**p<0.01) Microglial activation (HLA-DR) was significantly higher in the MFG
white matter vs. gray matter (**p<0.01). C) HLA-DR immunopositivity was significantly higher in the amygdala vs. ipsilateral MFG gray matter (*p<0.05).

A

• There was a significant, positive association between tau and neuroinflammation across both regions (R2c = 0.37, *p<0.05).

• At final visit, 71% showed apathy and 41% showed disinhibition.
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• Apathy and disinhibition were assessed annually via the Neuropsychiatric Inventory Questionnaire (NPI-Q).

• Unilateral amygdala (11 left, 6 right) and bilateral middle frontal gyrus (MFG) sections were stained for phosphorylated tau
(AT-8) and activated microglia (HLA-DR).

• Pick body density was quantified using unbiased stereology.

• HLA-DR percent area was measured via digital analysis (HALO, Indica Labs).

• Mixed regressions covarying for hemisphere examined regional differences between bvFTD and PPA and associations with
apathy and disinhibition at final research visit before death.
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