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Outline

Background

* Prevalence of amyloid in normals and MCI
— Influence of APOE

« Prevalence of amyloid in demented
— Influence of APOE

« Diagnosis and prognosis
« Ongoing work
« Conclusions
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Most dementias are proteinopathies
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Alzheimer: 3 fundamental processes
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Amyloid in vivo
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Entering a new era: the case of AD

« Prodromal AD: diagnosing AD before dementia

« Preclinical AD: AD without symptoms

« Clinical trials include earlier populations; target protein needs to be
identified

« Patients want to be informed

« Dementia field follows the oncology pathway: Personalized / precision
medicine

 Emphasizes the need for biomarkers for diagnosis, tracking disease
and measure effect

» Healthcare providers and payors need to be informed and prepared.
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Amyloid binding is associated
with decline

Molecular Psychiatry (2014) 19, 1044-1051
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Figure. Paired Representative Florabetapir-PET Scans and B-Amyloid Antibody 4G8 Immunohistochemistry Photo Micrographs

Florbetapir PET scans B-Amyloid antibody 4G8 immunohistochemistry

Participant age at death, 82 y

B-Amyloid burden = 0.15%
Low likelihood of Alzheimer disease

Ll e
B-Amyloid burden = 1.63%
High likelihood of Alzhelmer disease

Mean cortical SUVr = 1.68, PET score = 4
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Prevalence of amyloid positivity

* Subject-level meta-analysis
— Non-demented subjects (Jansen et al JAMA 2015)

« Normal cognition, subjective cognitive impairment, mild
cognitive impairment

 Amyloid assessed in CSF or by PET imaging

« Data from 55 studies

— Demented subjects (Ossenkoppele et al JAMA 2015)
« AD and other dementias
 Amyloid assessed by PET imaging
« Data from 29 studies
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7578 Records identified through

database search

- Controls/MCI

3250 Records identified through

database

searching

- Dementia

6979 Excluded based on review of title
and abstract
3701 Other topic, method, or design
1760 Duplicates
618 Included patients with dementia
or other diseases

601 Review, opinion, case study, book,
or abstract only

299 Animal study

599 Full-text articles assessed

for eligibility

3023 Records excluded based on review of title
and abstract
1376 Other topic, method, or design
768 Duplicates
396 Inclusion of controls
and/or MCI patients only
351 Review, opinion, case study, book,
or abstract only
132 Animal studies

47 Studies identified from 2 European
multicenter collaborative projects?

227 Full-text articles assessed

for eligibi

lity

555 Studies excluded after full review
533 Duplicates

7 Included patients with neurological
or psychiatric diseases

6 Biomarker cutoff determined using
population under study

3 No biomarker cutoff available

3 Full text not available

1 Amyloid not measured in patients
without dementia

1 No clear diagnosis

1 Pilot study

7 Articles excluded after full review
4 Inclusion of prodromal Alzheimer
disease only
3 Pilot or preliminary articles

40 Unique cohorts identified (220 articles)

3 Cohorts excluded (articles published after
the inclusion stop [5 articles])

91 Unigue studies identified
80 Published studies
11 Unpublished studies

37 Cohorts for which individual patient

data sought (21

5 articles)

36 Study contacts did not provide
individual data or did not respond
31 Published studies
5 Unpublished studies

8 Cohorts excluded (study contact person
refused or did not respond [30 articles])

55 Studies included in individual
participant meta-analysis
(n = 8694 participants)

29 Cohorts included in the analysis

(185 articles)
1897 Patients

1359 Alzheimer disease
288 Frontotemporal dementia
138 Vascular dementia
51 Dementia with Lewy bodies
61 Corticobasal syndrome
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Prevalence amyloid positivity in non-
demented subjects
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Prevalence amyloid positivity in non-
demented subjects
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Prevalence amyloid positivity in non-
demented subjects: effect of APOE

| A APOE-€4 negative
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Prevalence amyloid positivity in non-
demented subjects: effect of APOE

| A APOE-€4 negative
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Prevalence amyloid positivity in non-
demented subjects: effect of APOE
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Prevalence amyloid positivity in non-
demented subjects: effect of APOE
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Prevalence amyloid positivity in non-
demented subjects: effect of APOE

\i APOE genotypes in normal cognition
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Implications for screening for amyloid positivity-1

eTable 6. Number needed to screen according to age, cognitive status

and APOE genotype
Group 50 yr 60 yr 70yr 80 yr 90 yr
Number needed to screen if APOE genotype is known
Participants with normal cognition
Total group 10.0 (7.7-12.5) 6.3 (5.3-7.7) 4.3 (3.7-5.3) 3.0 (2.6-3.6) 2.3 (2.0-2.7)
APOE-¢4- 16.7 (11.1-25.0) 10.0(7.7-14.3) | 5.9 (4.8-7.1) 3.6 (3.0-4.3) 2.4 (2.0-3.0)
APOE-¢4+ 6.7 (4.8-10.0) 3.4 (2.7-4.5) 2.1(1.9-2.4) 1.5 (1.4-1.8) 1.2 (1.1-1.3)
APOE-g4e4 2.8 (2.0-4.0) 1.7 (1.4-2.4) 1.3 (1.1-1.7) 1.1 (1.0-1.4) 1.0 (1.0-1.3)
Patients with MCI
Total group 3.7 (3.3-4.3) 2.7 (2.4-3.0) 2.0(1.9-2.2) 1.7 (1.5-1.8) 1.4 (1.3-1.5)
APOE-¢4- 5.3 (4.2-7.1) 3.8 (3.2-4.5) 2.9 (2.6-3.2) 2.2 (2.0-2.5) 1.8 (1.6-2.1)
APOE-g4+ 2.5(2.1-3.0) 1.8 (1.6-2.0) 1.4 (1.4-1.5) 1.2 (1.2-1.3) 1.1 (1.1-1.2)
APOE-e4e4 1.6 (1.3-2.1) 1.3(1.2-1.4) 1.1 (1.1-1.2) 1.1 (1.0-1.2) 1.0 (1.0-1.1)
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Implications for screening for amyloid positivity-2

eTable 6. Number needed to screen according to age, cognitive status
and APOE genotype

Group 50 yr 60 yr 70 yr 80 yr 90 yr

Number of participants needed for APOE genotyping in order to find 1 amyloid positive participant *
Participants with normal cognition
APOE-¢4- 23.6 (15.8-35.5) 14.2 (10.9-20.3) | 8.3 (6.8-10.1) 5.1 (4.3-6.2) 3.5(2.8-4.3)

APOE-g4+  22.6(16.9-33.9) 11.7(9.2-15.4) | 7.1 (6.3-8.1) 5.0 (4.6-5.5) 4.1 (3.9-4.4)
APOE-gde4  89.6 (64.5-129.0) 55.6 (45.4-76.8) | 40.3 (35.8-54.7) | 35.4 (32.9-43.6) 34.3 (32.6-41.4)

Patients with MCI
APOE-¢4- 9.9 (7.9-13.5) 7.3 (6.1-8.8) 5.4 (4.8-6.1) 4.2 (3.7-4.7) 3.4 (3.0-3.9)

APOE-g4+ 5.3 (4.5-6.4) 3.8 (3.54.2) 3.0 (2.9-3.2) 2.6 (2.5-2.7) 2.4 (2.3-2.5)

APOE-g4c4 147 (12.3-19.7)  11.9(11.1-13.1) | 10.6 (10.0-11.6) | 9.9 (9.6-11.0) 9.7 (9.5-10.6)

* If APOE genotype is unknown, participants need to be screened for this first. The number needed to screen now
indicate the number of participants for whom APOE genotyping needs to be performed in order to find one participant
with that APOE-e4 carrier status who is amyloid positive. It is calculated as the inverse of the point estimates for the
prevalence of amyloid pathology multiplied by the APOE-e4 background prevalence in our sample.
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Comparison prevalence amyloid positivity and AD-
type dementia

[i| Prevalence of Alzheimer disease and amyloid positivity
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Comparison prevalence amyloid positivity and AD-type
dementia
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Comparison prevalence amyloid positivity and
AD-type dementia

Amyloid Positivity vs Lifetime Risk, %
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Comparison prevalence amyloid positivity and
AD-type dementia

Amyloid Positivity vs Lifetime Risk, %
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Comparison prevalence amyloid positivity
and AD-type dementia
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Comparison prevalence amyloid positivity and AD-
type dementia

Amyloid Positivity vs Lifetime Risk, %
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Relation with memory score
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Relation with MMSE score
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Summary prevalence amyloid positivity in
non-demented subjects

* Higher in MCI than in cognitively normal and SCI
« Strongly dependent on age and APOE genotype

« Amyloid positivity in cognitively normal subjects
precedes AD-type dementia by >25 years



Prevalence amyloid positivity in demented

subjects
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Prevalence amyloid positivity in demented
subjects: effect of APOE

——— Alzheimer disease (n=593)
Frontotemporal dementia (n=48)
Vascular dementia (n=30)
Dementia with Lewy bodies (n=16)
E APOE g4+ Corticobasal syndrome (n=17)
Control (n=478)

_-—;_'_'—*_‘—-———-______‘

100

804

60 -

404

Amyloid Positivity, %

201

40 50 60 70 80 g 100
Age,y

ﬁ// VU University
Alzheimer Center
V U m C — Amsterdam



Prevalence amyloid positivity in demented

subjects:effect of APOE
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Prevalence amyloid positivity in demented
subjects
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Effect amyloid positivity on MMSE score in
non-AD dementia

Amyloid Amyloid P-value
positive negative

Any dementia 20.6 <0.001
DLB 19.6 25.3 <0.001
VaD 19.5 22.3 <0.05
FTLD 22.4 23.9 0.17
CBS 21.6 23 0.48

Ossenkoppele et al JAMA 2015 Vil (ﬁ[/ Altistres Ghvinr

Amsterdam



Diagnostic accuracy amyloid positivity for
distinction from AD
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Summary prevalence amyloid positivity in
demented subjects

Amyloid positivity converges at high age across dementias
Not all subjects with a clinical AD diagnosis are amyloid positive
Clinical diagnosis AD and e4+:

— >90% amyloid positive

Clinical diagnosis AD and e4-:

— At age 70: 90% amyloid positive

— At age 90: 65% amyloid positive
Amyloid positivity common in non-AD dementia
Odds ratio decreases for clinical dementia subtype diagnosis
Clinical relevance?

Misdiagnosis?
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Diagnosis and prognosis

« Amyloid markers for diagnosis
 Injury markers for prognosis

 AD stages:
AD biomarker
Preclinical stage Normal Abnormal
MCI stage MCI Abnormal
Dementia stage Dementia Abnormal

V VU University
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Prognosis preclinical AD (n=311):
progression to MCI
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Prognosis prodromal AD (n=1607): progression to
AD-type dementia
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Prognosis AD dementia stage
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Mrs H, 1911

V VU University
/ Alzheimer Center
V U m C - Amsterdam

100 plus study

« Grew up in Rotterdam

« At age 28 she moved to Groningen
« Grew up in a familiy of musicians
and became a musician herself (piano
teacher)

* Oldest of 6 children

« 3 children

« Lab: ApoE 3/3
« MMSE 27/30

‘ I l Neuroscience Campus
Amsterdam

* One sigaret per week for 14 years
(till age of 50)
* 69-90 years:

— 3 glasses of (white/red) wine a
week

 wide social network, lots of friends
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Neuropsychological examination
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Mrs H. 1911; MTA 2/2; Faz 2, ApoE 3/3
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Mrs H. 1911; M 27, amyloid
angiopathy

Somm ‘ iy, - ; : i : VU University
] » 7/~ Alzheimer Center
Y i Amsterdam
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Pathology
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Thal 3/5 plaques.
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Heritability
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Conclusions

» Field has changed dramatically due to biomarkers

« Amyloid positivity strongly related to age and APOE
* In normal aging and dementia(s)

« Diagnostic information decreases with age

« By itself not diagnostic for AD and not be used
outside of clinical context

« May be used to select patients for interventions
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