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Klunk, William E., et al. "Imaging brain amyloid in Alzheimer's disease with Pittsburgh Compound-B." Annals of Neurology:
Official Journal of the American Neurological Association and the Child Neurology Society 55.3 (2004): 306-319.



2011 NIA-AA Diagnostic Guidelines
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—— Amyloid-f accumulation (CSF/PET)
—— Synaplic dysfunction (FDG-PET/MMRI)
—— Tau-mediated neuronal injury (CSF)
== Brain structure (volumetric MRI)

Cognition
= Clinical function
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Sperling, Reisa A., et al. "Toward defining the preclinical stages of Alzheimer’s disease: Recommendations from the National Institute on Aging-
Alzheimer's Association workgroups on diagnostic guidelines for Alzheimer's disease." Alzheimer's & dementia 7.3 (2011): 280-292.



Preclinical Alzheimer’s disease and it’s outcome

— Progression to clinical dementia rating scale at least 0.5, symptomatic
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Sperling, Reisa, Elizabeth Mormino, and Keith Johnson. "The Vos, Stephanie JB, et al. "Preclinical Alzheimer's disease and its outcome: a
evolution of preclinical Alzheimer’s disease: implications for longitudinal cohort study."” The Lancet Neurology12.10 (2013): 957-965.

prevention trials." Neuron 84.3 (2014): 608-622.



Clinical outcomes of amyloid positivity in persons

without dementia
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Roberts, Rosebud O., et al. "Prevalence and outcomes of amyloid positivity among persons without dementia in
a longitudinal, population-based setting." JAMA neurology 75.8 (2018): 970-979.



2018 NIA-AA Research Framework

A

I BRI Y

[

S« Normal Alzheimer’s biomarkers

LA B « Alzheimer’s pathologic change

SRR B = Alzheimer’s disease

Alzheimer’s

continuum

LERESLIERS » Alzheimer's disease

* Alzheimer’s and suspected non-

SARULE 1 17heimer’s pathologic change

LSRN » Non-Alzheimer

ogic change  AT(N) biomarker grouping

A: Aggregated AP or associated pathologic state
CSF .A.Elqg. oar Aﬂ-_t].l‘lhﬂ-_‘l,u ratio
Amvloid PET

A-T-(N)+ E R

L E - Non-Alzheimer’s pa

Jack, Clifford R., et al. "NIA-AA Research Framework: Toward a biological definition of Alzheimer's disease." Alzheimer's & Dementia 14.4 (2018): 535-562



2020 Treatment breakthrough
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Appropriate use criteria of amyloid
PET imaging




Commercial 18F-AB PET tracer approved by

FDA & EMA

18F-florbetaben (Neuraceq™)
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U.S. FDA approved March 2014

BE-flutemetamol (Vizamyl™)
U.S. FDA approved October 2013
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BE-florbetapir (Amyvid™)
U.S. FDA approved April 2012
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18F-Florbetaben PET phase Ill clinical trial

Amyloid PET Histopathology  Bielschowsky silver staining

AP positive

AB negative
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Alzheimer's & Dementia 11.8 (2015): 964-974.



18F-Florbetaben dosage and administration

* 300 MBq (8.1 mCi) as a slow single intravenous bolus (6
sec/mL) in a total volume of up to 10 mL

e Obtain 15-20 minute PET images starting from 45 to 130
minutes after intravenous administration
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18F-Florbetaben Image Interpretation
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18F-Florbetaben interpretation

FBB Negative FBB Positive

Negative FBB scan: sparse to no amyloid neuritic plagues and
Positive FBB scan: moderate to frequent amyloid neuritic plaques

For Positron Emission Tomography (PET) imaging of the brain to estimate [3-
amyloid neuritic plaque density in adult patients with cognitive impairment
who are being evaluated for Alzheimer’s Disease (AD) and other causes of

cognitive decline.
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18F-Florbetaben interpretation

FBB Negative FBB Positive
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18F-Florbetaben interpretation

FBB Negative FBB Positive
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Signs and Artifacts in Amyloid PET
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Figure 13. Atrophy causing pseudo—white matter pattern in
the parietal region of an amyloid-positive brain at **F-florbeta-
pir PET. (a) On axial images of an amyloid-positive brain with
significant atrophy, the widened sulci (arrowheads) can give
the false impression of a white matter pattern owing to partial
wolume averaging of activity from thinner cortices and wider
sulel. (b Asxial T2-weighted MR image (left) and fused PET/
MR image (right) of the high parietal region for correlation of
white matter anatormy.

RadioGraphics 2018; 38:2123-2133



Regional read amyloid patterns with a positive scan

End-of-life population

Combinations of regions positive (red) for ['*F]flutemetamol: autopsy study (71 + ve cases)

* 96% of the EoL patients showed positivity in four or all five
regions. Only three patients showed positivity in three or fewer
regions, and all these patients were older than the mean age of 81
years

* The posterior cingulate was positive in 100% of the EoL patients

19 European Journal of Nuclear Medicine and Molecular Imaging volume 46, pages1299-1308(2019)




Regional read amyloid patterns with a positive scan
amnestic MCI population

« 87% of the patients showing positivity in all five regions and a
further 5% showing positivity in four regions.

» 97-98% showed positivity in both the posterior cingulate and the
striatum.

20 European Journal of Nuclear Medicine and Molecular Imaging volume 46, pages1299-1308(2019)




18F-Florbetaben safety profile and dosimetry
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Neuraceq delivers a lower radiation dose than a typical chest CT scan.
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NEURACEQ [US package insert]. Matran, Switzerland: Piramal Imaging, S.A.; April 2014.



2013 Appropriate use criteria for amyloid PET

When should brain amyloid imaging be considered?
For patients with all of the following core elements:

1. A cognitive complaint with objectively confirmed
impairment.

2. Alzheimer’s disease is a possible diagnosis, but upon
comprehensive evaluation by a dementia expert, the
diagnosis remains uncertain.

3. The presence or absence of am?/Ioid would increase
certainty in the diagnosis and alter the treatment plan.
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Johnson, Keith A., et al. "Appropriate use criteria for amyloid PET: a report of the Amyloid Imaging Task Force, the Society of Nuclear
Medicine and Molecular Imaging, and the Alzheimer’s Association.” Journal of Nuclear Medicine, (2013)



2013 Appropriate use criteria for amyloid PET

Amyloid imaging appropriate Amyloid imaging inappropriate

1. Persistent or progressive unexplained 4. core clinical criteria for probable AD

MCI with typical age of onset
2. core clinical criteria for possible AD 5. Todetermine dement.ia.\ severitcy
because of unclear clinical 6. Based solely on a positive family
presentation (either an atypical history of dementia or presence of
clinical course or an etiologically APOE4
mixed presentation) 7. Solely subjective cognitive complaint
that is unconfirmed on clinical

3. Patients with progressive dementia
and atypically early age of onset (<65

yrs)

examination

8. In lieu of genotyping for suspected
autosomal mutation carriers

9. In asymptomatic individuals

10. Nonmedical use (e.g., legal, insurance
coverage, or employment screening)

Johnson, Keith A., et al. "Appropriate use criteria for amyloid PET: a report of the Amyloid Imaging Task Force, the Society of Nuclear
Medicine and Molecular Imaging, and the Alzheimer’s Association." Journal of Nuclear Medicine, (2013)



2013 Appropriate use criteria for amyloid PET
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Persistent or progressive unexplained MCI
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Johnson, Keith A., et al. "Appropriate use criteria for amyloid PET: a report of the Amyloid Imaging Task Force, the Society of Nuclear
Medicine and Molecular Imaging, and the Alzheimer’s Association.” Journal of Nuclear Medicine, (2013)
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Jansen, Willemijn J., et al. "Prevalence of cerebral amyloid pathology in persons
without dementia: a meta-analysis.” Jama313.19 (2015): 1924-1938.



Amyloid positive versus negative in Mild

Cognitive Impairments (MCI) patient

Survival plot for conversion from MCl to AD Dementia Free Survival in MCI Percentage of participants with MCl without AD over time
E‘ o 10 * - kot R e 100
5 1 L Amyloid negati
E a - I_". oE E 904 myloid negative
: = 3 s E
£ = Yoy 2 06 E 80+
£ wo- e :
hoq - H+— = 8
Q] EXTR £ 704 o
g —i £ a Amyloid positive
. = W
™ “ J_|_ - = [
@ | — Negalive 0.2 =E—t 3
" Posiive — PIB- -
) T T T T T T oo T P87 0 l 2 il- -1 E
o 200 400 600 o0 1000 1200 I:I.Iﬂﬂ 1I:I!D:'I' ﬂl:l!l:ﬂ '%l:IIDﬂ' dﬂ!m SD!IYI E'iD!I:l."I Tim&, y
Follow-up interval (days) Dementia Free Survival {months)
Ewers, Michael, et al., 2011 Nordberg, Agneta, et al., 2013 Roberts, Rosebud O., et al., 2018

Amyloid PET ol = 5 ERAER RE S AADRIBEIL -
ALG R E R AADR Tl BE M

1. Ewers, Michael, et al. "CSF biomarker and PIB-PET—derived beta-amyloid signature predicts metabolic, gray matter, and cognitive changes in
nondemented subjects." Cerebral cortex, (2011)

2. Nordberg, Agneta, et al. "A European multicentre PET study of fibrillar amyloid in Alzheimer’s disease." European journal of nuclear medicine and
molecular imaging, (2013)

3. Roberts, Rosebud O., et al. "Prevalence and outcomes of amyloid positivity among persons without dementia in a longitudinal, population-based
setting." JAMA neurology 75.8 (2018): 970-979.




['®F]-FDG ['8F]-Florbetaben
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Brendel, Matthias, et al. "Additive value of amyloid-PET in routine cases of clinical dementia work-up after FDG-PET." European journal of nuclear medicine and
molecular imaging, (2017)



2013 Appropriate use criteria for amyloid PET
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Johnson, Keith A., et al. "Appropriate use criteria for amyloid PET: a report of the Amyloid Imaging Task Force, the Society of Nuclear
Medicine and Molecular Imaging, and the Alzheimer’s Association.” Journal of Nuclear Medicine, (2013)
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Villemagne, Victor L., et al. "Amyloid imaging with 18F-florbetaben in Alzheimer disease and other dementias."
Journal of Nuclear Medicine, (2011).
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Brendel, Matthias, et al. "Additive value of amyloid-PET in routine cases of clinical dementia work-up after FDG-PET." European journal of nuclear medicine and

molecular imaging, (2017)
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Brendel, Matthias, et al. "Additive value of amyloid-PET in routine cases of clinical dementia work-up after FDG-PET." European journal of nuclear medicine and
molecular imaging, (2017)



2013 Appropriate use criteria for amyloid PET
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Johnson, Keith A., et al. "Appropriate use criteria for amyloid PET: a report of the Amyloid Imaging Task Force, the Society of Nuclear
Medicine and Molecular Imaging, and the Alzheimer’s Association.” Journal of Nuclear Medicine, (2013)
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Liana G. Apostolova, lecture in Dementia Care Expo 2018, Tainan
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1. Van Vliet, D,, et al. "Time to diagnosis in young-onset dementia as compared with late-onset dementia.” Psychological
medicine 43.2 (2013): 423-432.
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Brendel, Matthias, et al. "Additive value of amyloid-PET in routine cases of clinical dementia work-up after FDG-PET." European journal of nuclear medicine and

molecular imaging, (2017)



Clinical utility of amyloid PET



(IDEAS) Study: the impact of amyloid PET on the

management of patients

JAMA | Original Investigation

Association of Amyloid Positron Emission Tomography With
Subsequent Change in Clinical Management Among Medicare
Beneficiaries With Mild Cognitive Impairment or Dementia
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Rabinovici, Gil D., et al. "Association of Amyloid Positron Emission Tomography With Subsequent Change in Clinical Management Among
Medicare Beneficiaries With Mild Cognitive Impairment or Dementia." JAMA 321.13 (2019): 1286-1294.



(IDEAS) Study: the impact of amyloid PET on

hospital admissions

Figure 2. Changes in Overall Use of Alzheimer Disease Medications
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All contrasts between pre-positron emission tomography (PET) and post-PET
use were significant (P < .001). Error bars indicate 95% Cls.

Rabinovici, Gil D., et al. "Association of Amyloid Positron Emission Tomography With Subsequent Change in Clinical Management Among
Medicare Beneficiaries With Mild Cognitive Impairment or Dementia." JAMA 321.13 (2019): 1286-1294.
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18F-Florbetaben Image Interpretation
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2013 Appropriate use criteria for amyloid PET
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Johnson, Keith A., et al. "Appropriate use criteria for amyloid PET: a report of the Amyloid Imaging Task Force, the Society of Nuclear
Medicine and Molecular Imaging, and the Alzheimer’s Association.” Journal of Nuclear Medicine, (2013)
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Learn more: www.snmmi.org/amyloidauc

Source
Appropriate use criteria for amyloid PET: A report of the Amyloid Imaging Task Force, the BN | value .,
Society of Nuclear Medicine and Molecular Imaging, and the Alzheimer's Association. J Nuc! IR Initiat

Med 2013 jnumed.113.120618. SOCIETY OF NUCLEAR MEDICINE & MOLECUUAR IMAGING
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