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Introduction to
Alzheimer’s Disease
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Alzheimer’s as a Disease Continuum

* Historically AD “probable”
based on exclusion of other
potential etiologies

* Only confirmed by brain
biopsy
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Alzheimer’s as a Disease Continum

Expected
Untreated
Stage Name Characteristic AD

er, AD recognized as a —_—
clinical entity with several i R
stages

No deficits whatsoever Adult

Impairment Subjective functional deficit =

Objective functicnal deficit
3 Mild Cognitive Impairment interferes with a person's most 84 12+
complex tasks

IADLs become affected, such as

4 Mild Dementia bill paying, cooking, cleaning, 24 8-12
traveling
5 Moderate Dementia Needs help selecting proper attire 18 5-7
6a Moderately Severe Dementia  Needs help putting on clothes 48 5
6b Moderately Severe Dementia  Needs help bathing 4.8 4
Bc Moderately Severe Dementia  Needs help toileting 4.8 4
6d Moderately Severe Dementia  Urinary incontinence 3.6 3-4
Be Moderately Severe Dementia  Fecal incontinence 9.6 2-3
7a Severe Dementia Speaks 5-6 words during day 12 125
7b Severe Dementia Speaks only 1 word clearly 18 1
7c Severe Dementia Can no longer walk 12 i
7d Severe Dementia Can no longer sit up 12 0.5-0.8
7e Severe Dementia Can no longer smile 18 0.2-0.4
7 Severe Dementia Can no longer hold up head 12+ 0-0.2

29-30
28-29

24-28

19-20
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Alzheimer’s as a Disease Continuum
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° NOW, ItS Clear that —;;::i-rr:l{;:il;;t;‘rf:r‘r1t‘.ur()n;1|injuryanddy',funt/t-i’c.]rrl___.
pathophysiological changes ey .
occur many years (at least 15

years) before the onset of

disease symptoms
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AD as a Continuum

* Viewed along a biological and T OSF A2

clinical continuum covering both
preclinical and symptomatic
stages

-==+ Amyloid PET
CSF tau
-—- MRI + FDG PET

Cognitive
impairment

* Continuum= seemless sequence
in which adjacent elements are
not are not perceptibly different
from each other although the Detection
extremes are distinct threshold
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Disease as Continuum

Preclinical |

MCI

* Continuum=seemless sequence in
which adjacent elements are not
are not perceptibly different from
each other although the extremes
are distinct

Dementia
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* Symptomatic phase

AD Continuum

* Asymptomatic, preclinical period

* Increasing biomarker evidence of
disease

* Pathophysiology leads to symptoms
of cognitive impairment and then
functional impairment

Pathophysiology

* Amyloid is likely still first process
* Genetic mutations in PS1, PS2, Trisomy
21

* Amyloid alone likely insufficient to
cause symptoms

THE ALZHEIMER'S CONTINUUM

Preclinical

* No symptoms, but
brain changes have
begun

Mild .
Cognitive Dementia

Impairment

* Memory and other
cognitive difficulties
bad enough to impact
daily life

* Memory or other
cognitive complaints

+ Abnormal when
formally tested

+ Impairment is not bad

enough to get in the

way of daily

functioning

Aspartate & alanine
residue cleavage !
-.____*:/ Pyroglutamyl Amyloid-p
; + Increased hydrophobicity

- Resistance to degradation
/ - Faster aggregation/stabilization
+ Higher toxicity
Glutamate conversion

to pyroglutamate (pE) l

Oligomer Formation

Amyloid
Plaque

|

Inflammation
Synapse Disruption
Neuron Death

Adapted from: Jawhar, S. et al. 2011. J. Biol. Chem. 286:38825. Pubmed
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Pathophysiology

~Tau mRNA:

* Tau as facilitator of downstream T
effects of amyloid BT LI T NN

N

* Others: synaptic, mitochondrial,

metabolic, inflammatory, e L

neuronal, cytoskeletal, myelin, S Y P
etc - :

(S :
° 099 S
Tau hyparphosphorylization & dapolymarzation

Passive i

RO7106705, BIIE092,
LY¥3303560, JNJ-63733857,
BIIBO76, ABBV-E12,

>
Neuronal death & inflammatory response

Three Key Processes

1) Amyloid accumulation into neuritic plaques

2) Formation of neurofibrillary tangles

3) Neurodegeneration-progressive loss of neurons and their processes
Amyloid

Ta U . Stage A Stage B Stage C

NeurOdegeneratlon sk’ St Neurofibrillary tangte

ATN framework

Stage | and Il Stage lland IV Stage Vand VI

Nature Reviews | Disease Primer
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Transition from normal to preclinical AD

* Not well defined

* Likely Influenced by genetic and
environmental factors S
* APOE :

* Cardiovascular, diet, physical ;g &
exercise, and cognitive

engagement

Tau Braak Stages
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Cognitive Reserve

Cognitive reserve=the ability of Down Syndrome 1 romosomal Mutations
the brain to engage alternate el i
brain networks of cognitive i ;L N & Normal Aging’
strategies to cope with effects of . e ped oW

*  Dementia
encroaching pathology 4 ke
* Likely influenced by physical \ \ o
] 80 70 ’

N\__4High
activity, cardiovascular factors,
cognitive engagement
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Transition to the Clinical Phase of AD

* Not clear about amount of
pathology to cause disease
* Abeta accumulation plus Normal Aging MC1/ A

GM valume

other changes il

* Thought to be at least 15 P
years

* Cognition and function
* MCI due to AD/prodromal AD
* Mild AD
* Moderate AD e el
* Severe AD '

Structural Integrity

Disease Progression

* Episodic memory/hippocampal type
* Diminished free and cued recall

* Executive ' e T

ALF Figure
- ALF List
% EMQ
-- DSST
= Digit Span forward
PIO
= VIQ
Stroop ink colour
RMT Words
- MMSE
Digit Span backward
+- Dementia index
e RMT Faces
Arithmetic
* PAL

* Language

* Functional decline
* Complex ADLs
* Basic ADLs

Preclinical
cognitive abnormality
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Role of Biomarker Assessment

* ResearCh Criteria: AmleId' Control PCA1 PCA 2 PCA3 PCA4 PCAS5
Tau, Neurodegeneration ‘m/'i*’v' AT ;zw méy @5y
ASL— F - = '! 2% ) ,_;-" l—&v >
(ATN fra meWOFk) N ;:lz‘r:bralblood : o } E.vi "‘ ' 55"' :a :9 % )3 g‘}‘ < (é" N :
* No longer just for clinical use ot % ® .
x > > ™= w™
° Amyloid PET FDO-PET 2 ¢ 2 | A 5 -
Y Tau PET metabolism
* CSF

- FDG PET == \) ) & )
* Volumetric analysis j / \ -

* Biomarkers are only glmg?dp" 7
diagnostic (have limited
prognostic capabilities)

Role of Clinical Assessment

* Importance of obtaining history, not only o 2 ] o
from patient but knowledgeable
informant

* Supplemented by assessment of
functional and cognitive abilities

* Tests of episodic memory favored over
processing speed and attention
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Summary

° We now h ave enou g h ev|d ence to Window for secondary prevention
. Primary Preclinical Prodromal Mild-to-moderate

S u p po rt A D a I O n g a d I Se a Se prevention phase phase : dementia
continuum

* Biomarker assessment becoming
important for symptomatic
individuals, but provide limited
prognostic information

. . — AP deposition
Lo = — CSFAp42
= 1 = - CSF tau

Hippocampal volume

* Future of AD, personalized
approach with early detection as e Ol e
cornerstone 5 o h : 5 %

Estimated years to symptom onset

Standardized differences from threshold of normality




