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Atypical AD: initial dominant difficulties

MEMORY

Typical AD

C  VISUAL/SPATIAL

» Space and/or object perception
difficulties, simultanagnosia, face
perception and reading difficulties....

E MOTOR

« Parkinsonism, Myoclonus, Apraxia...
» Executive, visuospatial, and language

Early onset dysfunction
<65y0
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B LANGUAGE

 Impaired single-word retrieval,
sentence repetition, phonologic errors
» Spared single-word comprehension,
motor speech

D EXECUTIVE

* Predominant decline in core executive
cognitive function

F BEHAVIOURAL

* Deterioration of behaviour ~bvFTD
» Executive deficits with relative sparing
of memory and visuospatial functions

Graff-Radford et al Lancet Neurol 2021
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Atypical AD: clinical diagnosis %> CAMBRIDGE

MEMORY LANGUAGE

Amnestic AD Logopenic Variant Primary
Progressive Aphasia

C  VISUAL/SPATIAL EXECUTIVE

Posterior cortical atrophy Dysexecutive AD

MOTOR BEHAVIOURAL

Corticobasal syndrome Behavioural variant AD

Early onset
<65y0

Graff-Radford et al Lancet Neurol 2021
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Atypical AD: clinical (mis)diagnosis %> CAMBRIDGE

MEMORY LANGUAGE

Other PPA,

: : : : stroke...
Amnestic AD Logopenic Variant Primary

Progressive Aphasia

C VISUAL/SPATIAL EXECUTIVE |
Vascular

Dementia with _ _ _ dementia,
Lewy Body, or Posterior cortical atrophy Dysexecutive AD psychiatric

ocular diagnoses...
conditions...

MOTOR BEHAVIOURAL

bvFTD,
psychiatric
diagnoses...

CBS due to CBD, Corticobasal syndrome Behavioural variant AD
PD...

Graff-Radford et al Lancet Neurol 2021
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Atypical AD: localised brain changes %> CAMBRIDGE

LANGUAGE

BEHAVIOU RAL

Similar
patterns with
Tau PET and
FDG PET

Graff-Radford et al Lancet Neurol 2021
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BIOMARKERS GENETICS PATHOLOGY
Diagnosis Influencing factors Regional vulnerability
Prognosis Risk factors Clinico-path correlations

Tau spreading

APOLOGIES: too many good discoveries and results in 2022 to be discussed in 30 minutes!
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Biomarkers: clinical outcomes vs atrophy

Clinical decline in atypical AD:
heterogeneity in patterns of change and relationships to
concurrent brain atrophy?

Whitwell et al Neurology 2022



Biomarkers: clinical outcomes vs atrophy
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Biomarkers: clinical outcomes vs atrophy
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Associated with faster rates of atrophy in temporal lobe
and supramarginal gyrus, and faster rates of ventricular
expansion
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Biomarkers: tau progression

Tau progression over time in atypical AD:
regional specific rate of change and influencing factors?

Phillips et al Alzh & Dem 2022
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ROI stage . . . . .
Models of neocortical disease progression in atypical AD,

based on frequency of gray matter atrophy in an independent
sample of patients.

Stage 1 = earliest areas of disease Atypical Alzheimer’s, baseline SUVR
0

Stage 5 = latest areas of disease




Biomarkers: tau progression
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Younger and less impaired patients had
greater SUVR increases.

Phillips et al Alzh & Dem 2022



Functional networks

- Language network @4

IvPPA tau network

Overlap

Biomarkers: connectivity and tau propagation
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Therriault et al Sci Transl Med 2022

AD phenotypes are associated with distinct network-specific patterns of tau aggregation and longitudinal progression
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Biomarkers: FDG PET vs CSF

Complementary biomarkers in atypical AD:
concordance between CSF and FDG PET in atypical and early-onset AD?

Quispialaya, Therriault et al Neurology 2022
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INCLUSION:

- Patients with early onset dementia OR

late onset atypical AD
- FDG PET AND CSF

Graff-Radford et al Lancet Neurol 2021

AB42to T-tau ratio <1.0
P-taul81 > 61 pg/mL

['8F] fdg-PET

Non-AD pattern AD pattern Subtotal

CSF Non-AD

Subtotal

136

Quispialaya, Therriault et al Neurology 2022
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[t8F]FDG-PET and CSF biomarkers were discordant in nearly 20% of cases:
extreme atypical presentations of AD or mixed pathologies.

Non-AD pattern AD pattern
['®FIFDG-PET

Quispialaya, Therriault et al Neurology 2022
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Global AB standard uptake value The presence of APOE4 is
APOE ¢4 frequency increases ratios does not differ according  associated with focal medial temporal
with age at onset in atypical AD to APOE e4 status flortaucipir-SUVR increases
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Genetics: APOE and brain changes

APOE €4 effects on brain changes in atypical AD:
regional association of APOE €4 with gray matter volume loss and tau?

Singh et al Alzh & Dem 2022
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Singh et al Alzh & Dem 2022
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Grey matter loss Tau pathology
Negative values = €4 carriers with more loss Positive values = €4 carriers with more uptake
Atypical Atypical
Baseline Rate Baseline Rate
Amygdala - —Rol— [—oR— Amygdala - _[;Tz_ _1?{_
Hippocampus - —l,'{— —IT Hippocampus 1 ’_l'R_ _R.l_
Entorhinal cortex - ——:3— L—o——R Entorhinal cortex 1 L'R R°L
Frontal 1 —Rol— —e—+ : Frontal 1 _[Tz_ _R.l_
Parietal - —-—RL —-—[l{ Parietal - _I.R— _Rl_
Lateral temporal - —or— : + Lateral temporal 1 _I.R_ _R.l_
Occipital - S - —&— Occipital 1 _L°R_ _l[?_

! -10 0 10 9 6 -3 0 3
% difference (APOE €4+ minus APOE ¢4-)

APOE 4 was associated with more medial temporal involvement at baseline,
while over time non-carriers show faster progression

Singh et al Alzh & Dem 2022
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Genetics: APOE and cognitive changes

APOE €4 and sex effects in early onset AD:
different effects on cognitive decline in early- vs late-onset AD?

Polsinelli et al Alzh & Dem 2022
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Early Onset Late Onset

25 4

----- Male without ApoE E4 Allele
Male with Apoe E4 Allele

----- Female without ApoE E4 Allele
Female with ApoE E4 Allele

Predicted MOCA

Global measure of cognition:
1 13 15 1 3 5 7 9 11 13 15 APOQOE €4 affected the rate of
Years Since Baseline Visit decline in LOAD (sex no effect)

Polsinelli et al Alzh & Dem 2022
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In the EOAD group, the presence of APOE ¢4 and female sex accelerated cognitive decline.
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Genetics: TREM2 and atypical AD

TREM2 and increased risk in atypical AD:
TREM2 variants associated with atypical clinical and pathology AD?

Kim et al Acta Neuropath 2022
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Clinical variants Pathology

AD TREM2 variants (n=31) AD TREM2 variants (n=21)

Non-amnestic syndrome

(48.39%)

Behavioral/dysexecutive
variant of AD (3.23%)
bvFTD (6.45%)
IVPPA (3.23%)
svPPA (6.45%)
PPA, mixed (3.23%)
PCA (3.23%)
DLB (6.45%)
FTD-NOS (3.23%)
MND (3.23%)
AD, language impairment-
predominant (3.23%)
CVD/AD (3.23%)
DLB/AD (3.23%)

Atypical AD
(28.57%)

% Hippocampal-sparing AD

AD TREM2 wild-type (n=23)

Atypical AD
(8.7%)

8 Hippocampal-sparing AD
(4.35%)

% Limbic-predominant AD
(4.35%)

TREM2 more frequently associated with

AD TREMZ wild-type (n=119) non-amnestic clinical syndromes TREM2 associated with an atypical
distribution of neurofibrillary tangle density
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Genetics: TREM2 and atypical AD

Co-pathologies
c AD TREM2 variants (n=31) AD TREM2 wild-type (n=119)

Kim et al Acta Neuropath 2022
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Co-pathologies
c AD TREM2 variants (n=31) AD TREM2 wild-type (n=119)

Mixed pathology Mixed pathology

(74.19%) (78.99%)

[ AD+LBD [ AD+LBD

0 AD+TDP-43 1.68% [ AD+TDP-43
3.23% I AD+LBD+TDP-43  5.88% : :g:tgg:\T/;):%
5.23% I AD+LBD+VaP 3.36%

B AD+LBD+TDP-43+VaP
B AD+VaP

Bl AD+LBD+TDP-43+VaP
Bl AD+TDP-43+VaP

3.23%

TREM2 variant cases were not associated with an increased
prevalence, extent, or severity of co-pathologies.
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Tau spreading
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Acta Neuropathologica (2022) 144:1103-1116
https://doi.org/10.1007/500401-022-02472-x

ORIGINAL PAPER t‘)

Check for
updates

Regional distribution and maturation of tau pathology
among phenotypic variants of Alzheimer’s disease

1 Neuropathol Exp Neurol
Vol. 81, No. 3, March 2022, pp. 158-171
doi: 10.1093/jnen/nlac008
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ORIGINAL ARTICLE

Hemispheric Asymmetry and Atypical Lobar Progression of
Alzheimer-Type Tauopathy

Cécilia Tremblay (@, PhD, Geidy E. Serrano (3, PhD, Anthony J. Intorcia, BS, Jasmine Curry, BS,
Lucia I. Sue, BS, Courtney M. Nelson, BS, Jessica E. Walker, BS, Michael J. Glass, BS,
Richard A. Arce, BS, Adam S. Fleisher, MD, MAS, Michael J. Pontecorvo, PhD,
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Thomas G. Beach, MD, PhD

Neurology. 2022 Jul 26; 99(4): e323—-e333. PMCID: PMC9421777
doi: 10.1212/VWNL.0000000000200573 PMID: 35609990

Neuropathologic Features of Antemortem Atrophy-Based Subtypes of Alzheimer

Disease ‘ Link to Biomarkers

Rosaleena Mohanty, PhD,® Daniel Ferreira, PhD, Simon Frerich, MSc, J-Sebastian Muehlboeck, MSc, Michel J. Grothe,

PhD, Eric Westman, PhD, and on behalf of the Alzheimer's Disease Neuroimaging Initiative
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Regional tau pathology in atypical AD:
differences in regional distribution and burden of tau?

Arezoumandan et al Acta Neuropath 2022



phosphorylated
-tau

mature tangles

ghost tangles

Subcortical and cortical regions: QuPath for percentage of staining-positive pixels
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a Phosphorylated-tau (AT8) b D421-truncated tau (TauC3) Cc E391-truncated tau (MN423)
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Pathology: topographical progression

Tau spreading in atypical AD:
interhemispheric tau differences and atypical spreading patterns?

Tremblay et al J Neuropathol Exp Neurol 2022
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FIGURE 1. Density template for AT8 tau pathology density
scoring. Each region of interest was graded for the density of
tau NFT pathology as being either absent (Score 0),
uncommon (Score 1), sparse (Score 2), moderate (Score 3), or
frequent (Score 4).
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Pathology: antemortem-to-postmortem

MRI-to-postmortem correlations in atypical AD:
MRI-based atrophy subtypes differ in neuropathologic features?

Mohanty et al Neurology 2022
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A. Antemortem atrophy subtypes
MINIMAL ATROPHY

MRI-Based Heterogeneity
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C-digstmortem secondary diagnosis Atrophy subtypes in AD: Typicality dimension ~ JSeverity dimension
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C-digstmortem secondary diagnosis Atrophy subtypes in AD: Typicality dimension ~ JSeverity dimension
o -
e ALB
400 o e DLB
® HSc
— ) .; Ce e ICH
2300 e ¢ oSAL
= @0 e SDH
g 250 ” L% ” o TDP-M
@ Qo
B. Postmortem Braak stage Vi 200 gy % =
AR 150 *, ° % _
; Limbi ® ® Hi |
© Stage Il 100 °© o ImDbic Ippocampa
4001 @ Stage v @ 50 predominant sparing
350 J 2 S[age Vi o Q% ,\Q .\’L \b \b \% fLQ
300 4 e 9 —_—
o Typicality
250 4 L [+]
o o
() o
200 1 & 8 ®
® e
1 (o] @, oy
o % o Minimal atrophy
100 4 o I's)
b T 2 b © ® N
N N N N N N £
o o o o o o o
Typicality

) ) . . . o Antemortem atrophy Postmortem neuropathology
Limbic-predominant AD and typical AD subtypes with similar , .
) _ ® Amyloid Lewy body
pathways, more vulnerable than hippocampal-sparing patterns
' Lower atrophy | e Tau e TDP-43

@ Concomitance

Mohanty et al Neurology 2022



2022 Summary

8% UNIVERSITY OF

+§% CAMBRIDGE

BIOMARKERS

Identification of
neurodegeneration-specific
clinical outcome

In vivo tracking of tau
progression
Complementary diagnostic
biomarkers

GENETICS

APOE effects on brain
changes and clinical
outcome

Interaction effects with sex
TREM?2 associated with
different clinical variants
and pathology

PATHOLOGY

&

* Regional-specific
vulnerability

* Differential tau
spreading

e Postmortem validation
of in vivo patterns
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1. Fluid markers in atypical AD

2. Differential regional vulnerability (i.e. networks, inflammation)

3. Under-investigated influencing factors (i.e. brain development)

4. Clinical trials involving atypical AD: stratification and outcomes
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Ask the experts!
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