Tauopathies
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Abstract: Primary tauopathies refer to neurodegenerative diseases which are caused by deposition of pathologic tau protein in the
brain. Clinical phenotypes of tauopathies include Pick’s disease, progressive supranuclear palsy (PSP), corticobasal degeneration
(CBD), globular glial tauopathies, argyrophilic grain disease, and primary age-related tauopathy. New diagnostic criteria for PSP and
CBD have been published, and diverse phenotypes have been included in the criteria. Tau pathologies in neurons comprise Pick’s
bodies, neurofibrillary tangles, dystrophic neurites, neuropil threads, and grains, while tufted astrocytes in PSP and astrocytic plaques
in CBD are pathological hallmarks for differentiation of tauopathies. Despite recent therapeutic trials that aim to reduce tau pathol-
ogy, this remains a challenge and, therefore, further efforts are needed in the future.
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1. Pick’s disease

Pick’s diseaset YA}2] © 2= behavioral variant fron-
totemporal dementia (bvFTD), semantic variant primary
progressive aphasia (svPPA), nonfluent agramatic var-
iant PPA (nfvPPA)Z W& HTt}’ S28)] 58 (gross anat-
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B 1. Ef HHio] Z20| 2 EIREEY BF
3R Tau 4R Tau 3R+4R Tau
Phenotypes FTLD-Tau (MAPT) FLTD-Tau (MAPT) FTLD-Tau (MAPT)
PiD PSP, CBD, GGT, AGT PART

FTLD-Tau (MAPT), Frontotemporal lobar degeneration -Tau with MAPT mutation; PiD, Pick's disease; PSP, Progressive supranuclear palsy; CBD,
Corticobasal degeneration; GGT, Globular glial tauopathy; AGT, Agyrophilic grain disease; PART, primary age-related tauopathy (Neurofibrillary tangle

dementia)

H 2. Clinical phenotypes in primary tauopathies

Tauopathies

Clinical Phenotypes

PSP Richardson's syndrome (PSP-RS)
PSP-Parkinsonism (PSP-P)
PSP-Progressive gait freezing (PSP-PGF)

PSP-Predominant frontal presentation (PSP-F)

1
2
3
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PSP-corticobasal syndrome (PSP-CBS)
PSP-cerebellar (PSP-C)

CBD CBD-Corticobasal syndrome (CBD-CBS)
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PSP-Predominant speech/language disorder (PSP-SL)

CBD-progressive supranuclear palsy syndrome (CBD-PSPS)

CBD-frontotemporal behavioral-spatial syndrome (CBD-FBS)

CBD-nonfluent agrammatic variant of primary progressive aphasia (CBD-nfvPPA)

Behavioral variant of frontotemporal dementia (bvFTD)

Nonfluent agrammatic variant of primary progressive aphasia (nfvPPA)

Frontotemporal lobar degeneration-tau with AZ4PT mutations and parkinsonism may present with the bvFTD, PSPS or CBS
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2. Progressive supranuclear palsy

Progressive supranuclear palsy (PSP)&= 7} &3
atypical parkinsonian disorder24] dx}A EFHES T

ol A 71 thoksl 4k & ¥ (clinical phenotype)©] 813
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H 3. Progressive supranuclear palsy2} Corticobasal degeneration2] H| !

Progressive supranuclear palsy Corticobasal degeneration

Age of onset Seventh decade

Seventh decade

Sex Men > women Men = women
Family history Rare Rare
Genetics Risk factors: MAPT H1 haplotype, a sub-haplotype (H1c) Risk factors: AZ4PTH1 haplotype

GWAS: SNPs in STX6, MOBE MAPT, EIFEAKS

MRI findings The hummingbird/giant penguin sign

A midbrain to pons ratio below 0.52

GWAS: MAPT, the MOBPlocus

In the CBS phenotype: asymmetric atrophy in frontal,
parietal, and cingulate areas (low accuracy)

A combination of a midbrain measurement of <9.35 mm

and a midbrain to pons ratio of 0.52

Atrophy and/or high signal intensities of superior

cerebellar peduncle

Functional imaging studies
and midbrain

DAT imaging: decreased uptake of dopamine transporter

in the caudate nucleus and putamen
New imaging tools Tau imaging PET
Pathology

bodies, and threads

Immuoreactive for 4R-tau
6-7 years (PSP-RS)
11.7 years (PSP-P)
13 years (PSP-PAGF)

The median survival

FDG PET: Hypometabolism in frontal cortex, basal ganglia,

Tufted astrocytes (hallmark), oligodendroglial coiled

FDG PET: Decreased metabolism in frontal, parietal, and
cingulate areas
DAT imaging: presynaptic nigrostriatal dysfunction

Tau imaging PET

Astrocytic plagues (hallmark), neuropil threads in the cortex,
basal ganglia, diencephalon, and rostral brainstem

Immuoreactive for 4R-tau

7-9 years

FDG PET, fluorodeoxyglucose positron emission tomography; DAT, dopamine transporter imaging; GWAS, Genome-wide association study; PSP-RS,
progressive supranuclear palsy-Richardson’s syndrome; PSP-P, PSP-parkinsonism; PSP-PAGF; PSP-pure akinesia with gait freezing

3. Corticobasal degeneration
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4. Globular glial tauopathy
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“familial multiple system tauopathy with presenile de-
mentia” (MSTD), “atypical progressive supranuclear palsy
with corticospinal tract degeneration” (PSP-CST), “white
matter tauopathy with globular glial inclusions” (WMT-
GGI), “sporadic 4R tauopathy with frontotemporal lobar
degeneration, parkinsonism and motor neuron disease”
(FTLD-P-MND) S08 BuEr} ' eadog FID,
MND, PSPS, CBS, primary lateral sclerosis (PLS) 5 H
d 4 o}, WHE A7 tau-positive globular oligoden-
droglial inclusions (GOIs)?} globular astrocytic in-
clusions (GAIs)7} 53 & <IH] GAlsi= Gallyas-negative
2748 HolY}, Gallyas-positive astrocytic inclusions2
PSP} FTLD-MAPT Al #2E 4 l=Hl, o] GGTS
PSP, FTLD-MAPT®} F8-3}=t] 523}t GOIsi= GGT
9} FLTD-MAPTONA #ZAE 22 GOIs7} & EHA] &=
pspo} T2 & gle}.

5. FTLD-Tau (M4PT), Frontotemporal lobar
degeneration —Tau with /44PT mutation

Frontotemporal dementia-Tau with a MAPT mutation
(FTLD-MAPT) 17H GAA| o] EA3l= MAPT gene?]
ol (mutation)ol] 2] ¥HASl=d], bvFTDS} &7 aki-
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