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Dementia

Introduction and epidemiology

Dementia is a loss of mental ability severe enough to
interfere with normal activities of daily living, lasting more
than six months, not present since birth, and not
associated with a loss or alteration of consciousness.

Dementia: a prevalent disorder of late life
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What do we know about dementia??
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Deterioration of intellectual faculties — such as memory,
concentration, and judgment — resulting from an organic
disease or a disorder of the brain, sometimes accompanied

by personality changes.

Prevalence of AD in the EU
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Dementia is becoming even more common
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Large increase in the oldest-old
inindustrialised countries

OLarge increase in the young-old

in developing countries
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Relative frequencies of the main dementias What is “impai red”’?

Wl Alzheimer's disease

5% Vascur dementa “Gold” standard:
eemzib Gl e Premorbid baseline data

M Frontotemporal dementia

M Other dementias

white matter dementias
subcortical (secondary) dementias
transmissible encephalopathies

5%

Pure DLB 3%

DLB with
AD 12%

Standard benchmark:
Compare to the average performance within
an age group

Mixed

vascular
dementia
and AD 10%

Pure vascular
dementia 5%

Sleeger et al, Brain 2004.

Mild cognitive impairment (MCI) MCI: Mild Cognitive Impairment

- MCI: Relatively recent term, used to describe people who have some » Objectively measured deficits in memor
problems with their memory but do not actually have dementia. ) Yy y

o . : = Subjective memory complaint
- Some people (80%?) will be in the early stages of Alzheimer's disease or
another dementia. = Normal ADLs

- Others, however, will have MCI as a result of stress, anxiety, depression,
physical illness or just an ‘off day’.

- 5% of the population (estimated) may be experiencing MCI. Conversion to dementia is significantly higher in people

- Currently extensive research on MCl is ongoing. with MCI:
MCI 12-15% per year

- At the moment there is not enough evidence to recommend any specific Normal controls ~ 1-2% per year

treatments.
(Petersen et al., 1999, 2011)

AD: Using epidemiology to understand etiology

- Risk-modifying factors for AD:

- age
family history (chromosome 1,14, 21 - PS1, PS2, APP genes)
— head injury
vascular factors

-
|

diabetes

education

Alzheimer Disease:
. . | - di f
Risk and protective factors * hf;j'yymf;f

- ] - maternal age
smoking?
etc...

depression
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APOE gene is associated with AD Vascular risk factors
APOE®4 increases risk - H i il
_ ypertension —
AROFM2IdecreaseRgiEy - Evidence of cardiac disease e
- €2/eAOR=26 - Peripheral atherosclerosis
- €3/e40R=3.2 P" ==
.. . increase risk of AD e

- €4/e4 OR = 14.9

- €2/e20R = 0.6
- But: What does this mean for vascular dementia?
- €2/e30R = 0.6
Breteler et al (1994); Tariska et al (2007)
Education

- Low educational level increases risk of dementia

- Demonstrated by prospective studies and the “Nun Study”

The etiology and pathogenesis
of the dementias

Launer at al. (1999); Snowdon et al (1996)

The process of Alzheimer’s disease is nearly understood Plagues

- Central amyloid core

- Degenerating peripheral neurites

Environment

Amyoloid cascade hypothesis



Distribution of plaques

- Wide distributio
primary motor a

- Cerebellar plaque
or highly phospho

Regional distribution of pathology

- Distribution of
transentorhinal

Braak et al (1994); Delacourte et al

Clinical symptoms of cognitive decline

- Memory los:
symptom:

— Gets lost in fam
— Can’tlearn new in

16.1.2018.

Tangles

- Intraneuronal ac

- Paired helical filal

Diagno

Clinical symptoms cont. . .

- Presenting s'
one or more
— Attention

— Language

— Visuospatial al

— Executive functi

— Personality / Judg
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Impairments in attention Impairments in language

Impairments in visuospatial function Impairments in executive functions

Clinical symptoms of AD ol . Diagnosis: NINCDS-ADRDA criteria for probable AD




Features making the diagnosis of “Probable AD”
unlikely

- Sudden, apopl
- Focal neurologic:

- Seizures or gait di

Tau in CSF as a biomarker

- Background:
Highly phosphol
neuropathologi

- Hypothesis
Could tau be a bio

- Finding
Tau protein is elevate

Coratm qrirm. T

- Reservations [T S

~ no clear correlation with dise:
progression

— questionable specificity

— requires LP

- expensive

=

Lewy-body dementia: Criteria

- Progressive cog|
- fluctuation
- visual hallucinat

- parkinsonism
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AD: Structural imaging

- Background
— pathological pre
— hippocampus is

- Hypothesis

- Findings
— medial temporal lobe atro
« an early change in AD
+ might distinguish AD from Val
+ correlates with disease

- But:
- questionable specificity and sensitivity!

Diagnosis of “Definite AD”

May only
a clinical

together
evi

Features supportive of the diagnosis of DLB

- Repeated falls
- Syncope

- Delusions

- Hallucinations

- Neuroleptic sensitivi



Natural history of dementia with Lewy bodies (DLB)

- Onset May be gradual, but may also be sudden; in retrospect,
onset may have been first diagnosed as delirium

- Progression  Fluctuating
- Duration Total duration of illness shorter than for AD

Cognitive function

B Alzheimer's disease
Vascular dementia

[l Dementia with Lewy bodies

Time —

Frontotemporal dementia: Criteria

- Core diagnostic features:
- insidious onset and gradual progression
— early decline in social conduct

- early impairment in regulation of personal conduct

- early emotional blunting

— early loss of insight

Neary et al (2008)

FTD - Supportive diagnostic features: physical signs

- Primitive reflexes
- Incontinence
- Akinesia

- Low and labile blood pressure

- Speech problems
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Frontotemporal dementia: Clinical symptoms

- Neuropsychiatric symptoms

- inertia and loss of motivation
- loss of organisational abilities
- lack of insight

— early loss of expressive speech
— stereotyped phrases
- late mutism

Alwhrdmrr's FFA BT -0 e 11

Cherrier et al (1997); Duara et al (1999); Neary et al (2008)

FTD: Supportive diagnostic features — speech and
language

- Altered speech output

- Stereotypy

- Echolalia
- Perseveration

- Mutism

FTD: Investigations

- Neuropsychology: Significant impairment on frontal lobe tests in
absence of severe amnesia or visuospatial deficits

- Normal EEG despite clinically evident dementia

- Prominent frontal and/or anterior
temporal atrophy on neuroimaging




Vascular dementia (VaD)

- Overdiagnosed condition which accounts for less than 10% of cases of
dementia.

- VaD is caused by multiple strokes (,Silent strokes®)

- Dementia occurs ,,stroke by stroke®, with progressive focal loss of
function.

- Clinical features of stroke profile — hypertension,
diabetes, etc. — are present. More often in males.

- Diagnosis is obtained from the history and confirmed
by CT or MRI scan (the presence of multiple areas of
infarction).

- Treatment: Maintain adequate blood pressure control,
anti-platelet aggregants (ASA).

Criteria for probable vascular dementia (NINCDS)

- Dementia

- Cerebrovascular disease evident on history, examination or
imaging

- Two disorders must be related by:
- onset of dementia within 3 months
— abrupt or stepwise progression

Roman et al (2003)

Features that make VAD diagnosis uncertain or unlikely

- Early memory loss and progressive deterioration in the absence of
corresponding focal lesions on imaging

- Absence of focal neurological signs

- Absence of cerebrovascular lesions on CT or MRI
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Vascular Dementia (VAD): Natural history

- Vascular dementia is classically described as a disorder of:
- sudden onset

— “stepwise” deterioration

- However, there are problems with the notion as:
- vascular factors are risk factors for AD

- mixed disease is common
- relationship between degree of vascular damage and dementia is not direct

— vascular dementia is found in many forms

Clinical features supportive of vascular dementia

- Early gait disorder (marche a petit pas)
- Frequent falls

- Urinary incontinence early in disorder

- Pseudobulbar palsy

- Personality and mood changes

Clinical symptoms of subcortical dementias

- Bradyphrenia

- Perseveration

- Executive function deficits

- Language and visuospatial preservation
- Mild amnesia

- Social functioning often preserved

- Neurological symptoms of the primary disorder

Cummings (1994); Cummings and Benson (1984); Savage (2007)



Parkinson’s disease and dementia

- Occurs in 204

- Occurs after mot
- Mild amnesia

- Severe slowing of tl

- Depression common
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Normal pressure hydrocephalus
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AIDS-dementia complex

- In some patients
- Dementia is initially
- CT: atrophy; MRI: incre

- Treatment with Zidovudine
neuropsychological deficit.

- Neuroimaging
= @r

- Special investigations
= [E=8
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Normal pressure hydrocephalus (NPH)

= term applied
1. Dementia
2. Gaitdisturba

3. Urinary inconti
occuring in conjunctiol

Two types:

- NPHwith a preceding
radiation-induced).

- NPHwith no known preceding

Normal pressure hydrocephalus (NPH)

Diagnosis is based
ventricular enlarge

NPH must be differentiated from pts

result of shrinkage of the surrounding brain,
CSF shunting, whereas a proportion of NPH pts
improvement with ventriculo-peritoneal shunting.

Investigations in dementia

- Routine investigati

- glucose

- renal function
- liver function

— vitamin B,,/folate
— Lues/HIV serology

- MRI
- SPECT

- P



Causes that mimic dementia
(but are treatable)

Medications, B,, deficiency,

Toxic/metabolic hypothyroidism

Infections, cardiovascular
disease, pulmonary

Systemic illnesses

Depression, sleep apnea,
psychosocial stressors, drugs

Treatment may improve, but not fully
reverse, symptoms

The confused patient

- Confusion: “The inability to think with one’s customary clarity and
coherence” (Lishman)

- Primary causes of confusion include dementia and delirium

- Confusion also arises as a consequence of other events and
pathologies

- It may be the doctor and not the patient who is confused!

Different phases of AD and possible markers — biological,
cognitive and clinical
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Pseudodementia

- Differentiate the following conditions

— depression

- dementia

- pseudodementia

- concurrent depression and dementia

- Identify and treat physical disease / contributory factors

- Specialistinvestigations — CT, MRI, EEG

- Psychological tests

Hyppocampal atrophy in AD

o b l Bt v %
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Pattern of CS fluid changes in AD: lower a-beta;
elevated tau and P-tau

1.0 A
0.8 4
0.6 o
0.4 4
0 Clinical management of dementia
g (low A beta, high tau/p-tau)
E T T T T T 1 :
0O 10 20 30 40 50 60 Time (months)
Normal CSF 67 66 62 56 a7 40 28
Patological CSF 67 65 49 31 27 15 3

Hansson et al. Lancet Neurology, 2009

Alzheimer’s disease is a treatable disorder Symptomatic effects versus slowing disease progression

- Treating the symptoms

Mild [~ :
- Treating the carers 1
» \L
[) [
1 ~
E P RS
— Y ~
© [ IERRN
g— Placebo 1
- Symptomatic |
Disease modifying 1
Severe [— 1
1 1
Baseline End

Treatment Period

Alzheimer’s disease goes unrecognised and untreated

M Dementia in the community

B Dementia recognised by GPs
Population (%)
100 M Dementia referred for treatment

Acetylcholinesterase inhibitors
80

60
40

20

O’Connoret al (2008)
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Correcting cholinergic loss in AD
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Rivastigmine

- Pseudo-irreversibl
- Half life ~2 hours /
- Twice-daily dosing
- Greater efficacy (an

- Evidence for improve

function

- Side-effects similar to oth
- Few interactions with other

- Reversible acetyl
- Half life <70 hour:
- Once-daily dosing
- Doses: 10 mg/day (.
- Subjected to Cochrat
- Evidence for improve

- Side-effects similar to oth
- Side-effects often mild and a

- Evidence for improv

- Benefit maintained to 12
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Donepezil

function

Galantamine

- Competitive rev
- Half life ~2 hours
- Slow dose-titration

function

- Side-effects similar to other

Glutamatergic hypothesis of dementia

- Glutamate is thi
associated with

- Cortical and subc
receptors are stru

- Glutamate acts as al
chronically released

- Animal data suggest that
neuroprotection
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Mechanism of action of memantine

M Glutamate
W Magnesium
[M Memantine
Pathological activation of Possible neuroprotection Memantine improves
NMDA-receptors by memantine plastic processes
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Treating behavioural disturbance

Improvement in quality of life

- Quality of life is difficult to measure, especially in dementia

- Depression, agitation and anxiety appear to be prima facie
causes of reduced quality of life

- Treating BPSD is likely to improve quality of life in dementia as
much as in other conditions
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Mild Cognitive Impairment

Normal MCI Dementia

1l

An ideal point of
intervention?

Importance of treating BPSD

- Reduction in carer stress
- Improvement in ability of carers to care
- Reduction in service costs

- Improvement in quality of life

Number of Agents in the AD Pipeline !
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