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Na*

Magistretti P J , Pellerin L Physiology 1999

In AD synaptic degeneration precedes neuronal death for a substantial period of time

Price et al Ann Neurol 1999
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ApoE &4+ vs ApoE €4 - AD

High- vs Low-
educated AD

Logopenic variant AD
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TAU PET tracers:;

8F-AV-1451
18F-THK5351
| "C-PBB3

-k 18F-MK-6240
Amyloid Plaques 18F-R06958948
8F-P1-2620

MNormal Brain Alzheimer's

Section Brain Section 18F'J NJ64349311
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Ossenkoppele R et al. Brain 2016, 139:1551-1567

20 probable AD / MCI due to AD
-7 PCA MRI
- 5 logopenic variant PPA BF-FDG
- 5 amnestic MCI __ "C-PiB
- 1 corticobasal syndrome 8F-AV1451 (Tau tracer)
- 1 behavioural/dysexecutive variant ApoE genotype
- 1 patient ‘non-amnestic’ Neuropsycological testing

15 Amyloid negative cognitively normal subjects _

Study of the Tau tracer uptake in:

- clinical variants of Alzheimer’s disease
- early-onset versus late-onset Alzheimer’s disease
- APOE e4 carriers versus noncarriers:

Assessment of the correlation between Tau tracer retention and neuropsychological profile.
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and neuroanatomical variability in
Alzheimer’s disease

Ossenkoppele R et al. Brain 2016, 139:1551-1567

Tau tracer

Posterior Cortical Atrophy Logopenic Variant PPA  Behavioural/dysexecutive Variant
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Tau PET patterns mirror clinical
and neuroanatomical variability in
Alzheimer’s disease

Ossenkoppele R et al. Brain 2016, 139:1551-1567

Tau tracer

17 t 4.2 1.7 1 4.2 1.8 1 42 1.8 1 42
Younger age, increased '®F-AV1451 Older age, increased '®F-AV1451 £4 non-carrier, increased '°F-AV1451 £4 carrier, increased '°F-AV1451

{ ‘!5'- - :

Early-onset Late-onset non-carrier carrier

Kim et al. Brain 2005 Dredgza et al. Neurology 2005
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Hippocampal '®F-AV1451

Visuospatial Composite
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Visuospatial

11 15 19 23
Occipital '®F-AV1451

A JOURNAL OF NEUROLOGY

Tau PET patterns mirror clinical
and neuroanatomical variability in

Alzheimer’s disease
Ossenkoppele R et al. Brain 2016, 139:1551-1567

Language Composite

C

L Temporoparietal '®F-AV1451

Language

13 1.7 21 25 29 33 3.7

Association between
Tau tracer uptake and
cognitive performance.
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Brain Metabolism Correlates of The Free
and Cued Selective Reminding Test in Mild

Cognitive Impairment

Resting SPECT-neuropsychology correlation in very mild

Alzheimer’s disease
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«| | Immediate ‘| | Delayed " Constructional L r N Visua
2 Free 5 Free o -Aj apraxia PIT T TTT] .“] search test
1 Recall 1 Recall N
Bilateral L ant.ant.cing Posterior cingulate L par precuneus and
ant.cing Medio-frontal and precuneus sup temp gyrus.
L > ¥y I L post-central gyrus,
) : : par precuneus, inf par
Index of - lobule and mid temp
sgmea);:ic ) - Buschke-Fuld gyr US-.R mic{ temp and
cueing selective mid occip gyri.
N/ sensitivity Wa reminding test
L post.cing
Caffarra P et al. JAD 2016 Nobili F et al. Clin Neurophysiol 2005
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Posterior cortical atrophy
BF. AV1451

e :
& L

All P<0.05 FWE corrected

Tau PET patterns mirror clinical
and neuroanatomical variability in
Alzheimer’s disease

Ossenkoppele R et al. Brain 2016, 139:1551-1567
Spatial overlap between Tau tracer and '®F-FDG in PCA

Tau tracer accumulation was elevated in several brain
regions where "8F-FDG uptake did not differ from controls.

¥F-AV1451 and *F-FDG overlap in PCA

&

HA

BN AV1451 and FDG AV1451 only
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Abnormal
CSF ap / | FDG PET
PET af3 CMRI
7 / ki 3
TAU PET //E MR I/ Cllnl?al
5 | function
/ CSF Tau |; i
/ s 5.
/ , |
7 E 1
No T iy ! 5 ;
Preclinical MCl Dementia

=
Clinical Disease Stage
adapted from Sperling et al Alzheimer and Dementia 2011
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TAU, FDG and clinical progression

Longitudinal, multimodal follow-up study after a median of 17
months from baseline in 18 AD (prodromal or dementia)
patients.

c Follow-up > Baseline

Patients with AD showed unchanged Tau tracer retention
over time, in contrast to significant decreases in FDG
uptake in temporoparietal areas.

["*F]THK5317

Performance on the MMSE vs ['®F]THK5317 retention & ['®F]FDG uptake f Follow-up < Baseline

Middle/inferior temporal gyrus Middle/inferior temporal gyrus 5.0
30 30 e =18.552 (D.')
°\o p <0.001* T
'\. p adj = 0.003" ob 5
25 f \
25 0.0

MMSE

Global cognition decline correlated with
decreased FDG uptake but not with
changes in Tau tracer retention over time.

15 15

1.1 1.2 1.3 09 10 11 12 13 14 15
["®*F]THK5317 retention (DVR) ['®F]FDG uptake (SUVR)

Diagnosis at baseline: @ Prodromal AD (stable &t follow-up) @ Prodromal AD (dementia at follow-up) @ AD dementia ChIOtIS et al MOIeCUIar PSyChlatry 201 7
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HOT TOPICS

Is Tau Imaging More Than Just Upside-Down 18 FDG Imaging?

Thilo van Eimeren, Gérard N. Bischof and Alexander Drzezga

TAU tracers FDG

Precede and magnify ipometabolism Clinical validation and standardization
Differential diagnosis with non tauopthies High availability
More direct surrogate endpoint for clinical trials Low costs

Better assessment of disease progression?
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Multimodal correlation of dynamic ['*F]-AV-1451 perfusion PET
and neuronal hypometabolism in ['®*F]-FDG PET

Jochen Hammes ' (» - Isabel Leuwer' - Gérard N. Bischof'? - Alexander Drzezga '~ -

Thilo van Eimeren >

FDG
SUVR
14
12
1.0

0.8

Voxel-wise Intra-subject correlations in
an exemplary patient with suspected AD

: 60-360s

AV1451 60-360s

DS

Perfusion imaging with AV-1451 might be a valid biomarker for assessment of neuronal
dysfunction in neurodegenerative diseases.

_AV-j 45_1 u pta k_e

#DG ﬁptake

Routine acquisition of early AV-1451 images might spare additional FDG PET?
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PATHOPHYSIOLOGICAL MODELS

Circumscribed subcortical

tauopathy in healthy young adults

{>

[ Amyloid deposition ]

I, A Y
I, \\
v/ \

/s ?

/
4
4
U
4
4

Typical tau deposition
Limbic predominant pattern
More frequent in LOAD

Atypical tau deposition
Neocortical predominant pattern
More frequent in ECAD

Lo

Typical symptoms:
Predominant episodic

Atypical symptoms:
Logopenic PPA, PCA,
memory impairment frontal variant

BIOMARKERS

With topographic Without topographic
information information

Amyloid PET
<« I imaging l [ AB1.4; CSF }

Tau PET imaging
MRI atrophy [ Tau and P-tau CSF J
FDG-PET

Profile of cognitive

impairment

Sarazin et al. Brain 2016
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Panel 2: Diagnostic criteria for AD
Probable AD: A plus one or more supportive features B, C, D, or E

Core diagnostic criteria
A. Presence of an early and significant episodic memory impairment that includes the
following features:
1. Gradual and progressive change in memory function reported by patients or
informants over more than 6 months
2. Objective evidence of significantly impaired episodic memory on testing: this
generally consists of recall deficit that does not improve significantly or does not
normalise with cueing or recognition testing and after effective encoding of
information has been previously controlled
3. The episodic memory impairment can be isolated or associated with other cognitive
changes at the onset of AD or as AD advances

Supportive features
B. Presence of medial temporal lobe atrophy
« Volume loss of hippocampi, entorhinal cortex, amygdala evidenced on MRI with
qualitative ratings using visual scoring (referenced to well characterised population
with age norms) or quantitative volumetry of regions of interest (referenced to well
characterised population with age norms)
C. Abnormal cerebrospinal fluid biomarker
+ Lowamyloid B, ,, concentrations, increased total tau concentrations, or increased
phospho-tau concentrations, or combinations of the three
+ Otherwell validated markers to be discovered in the future
D. Specific pattern on functional neuroimaging with PET
+» Reduced glucose metabolism in bilateral temporal parietal regions
« Other well validated ligands, including those that foreseeably will emerge such as
Pittsburg compound B or FDDNP
E. Proven AD autosomal dominant mutation within the immediate family

Lancet Neurol 2007,;6:734-46

Genova, Aula IIJWGIi_nia Neurologi(j

IWG-2

Panel 5: Definition of AD biomarkers

Diagnostic marker Amyloidosis

Progression marker

Pathophysiological marker

Reflects in-vivo pathology

Is present at all stages of the disease
Observable even in the asymptomatic state
Might not be correlated with clinical severity

Indicated for inclusion in protocols of clinical trials

Neurodegeneration

Topographical or downstream marker

Poor disease specificity

Indicates clinical severity (staging marker)

Might not be present in early stages

Quantifies time to disease milestones FDG-PET

Indicated for disease progression MRI

Neurodegeneration Biomarkers

may be able to quantify time to

disease milestones

Lancet Neurol 2014,;13:614-29
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*AD is an Ap-triggered tauopathy”
R. Tanzi

NEURODEGENERATION

Villemagne, Okamura & Rowe. Alzheimers Dement 2016
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C L'imaging con TAU PET al di fuori dell’AD

. : MAPT mutation carriers
, Cortico Basal Degeneration

[''C]PBB3 [''C]PIB

Horizontal Sagittal Coronal Coronal

-

R/Z.

Maruyama et al, Neuron 2014

Progressive Supranuclear Palsy

Smith et al, Brain 2016
Traumatic Braln InJury

. . - Smith et al, Movement Disorder 2016 ,is peania W
Dementia with Lewy Body | ! |

L
[A| Dementia with Lewy bodies |B | PD-impaired [ €] PD-normal -l."l > p Ay
Ko & 2 ) I‘. : & ﬁ &
e g > .

'\7,,

pruc ampus

Mitsis et al 'i
Transl Psychiatry 2014 M

Gomperts et al JAMA Neurology 2016
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and neuroanatomical variability in
Alzheimer’s disease
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Ossenkoppele R et al. Brain 2016, 139:1551-1567
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FDG SUVR (PVC)
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FDG SUVR (PVC)
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AV1451 SUVR (PVC)
© =2 N W A~ 0O N 0 ©

01 2 3 45 6 7 8 910 0o 1 2 3 4 5 6 7 0o 1 2 3 4 5 6 7
AV1451 SUVR (PVC) PIB DVR (PVC) PIB DVR (PVC)

Region

© Frontal

© Temporal
o Parietal
@ Occipital

Pearson correlation analyses using partial volume corrected data showed a strong association
between increased 18F-AV1451 and reduced 18F-FDG uptake and between 18F-AV1451 SUVR

and 11C-PiB DVR, while no association was found between 11C-PiB and 18F-FDG SUVR.
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The 18F-AV1451 pattern was inversely correlated
with regional cortical hypometabolism assessed
by FDG-PET, in the cortical brain areas
associated with the impaired cognitive functions.

18F-AV1451

TAU pathology is the major correlate of clinical

symptoms and neurodegeneration severity Amyloid-b pathology, as measured by 11C-PiB
PET, affected both clinically affected and

unaffected regions and showed weak association
with regional glucose metabolism

tau pathology, preferentially occupied brain areas
that are critical for cognitive functions uniquely
affected in distinct variants of Alzheimer’s disease



