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Increasing the GP knowledge base

’Improved recognition 

is dependent on 

improved education’

’Improved recognition 

is dependent on 

improved education’



Good educational practices

· Peer-group learning

· Interactivity

· Self-directed learning

· Appropriate knowledge and skill acquisition



Dementia is common
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Incidence of dementia

Rorsman et al (1986); Hofman et al (1991)Swedish data Role of APOE
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Making a diagnosis



Relative frequencies of the main dementias

DLB with 
AD 12%

Pure vascular 
dementia 5%

Alzheimer’s disease

Vascular dementia

Dementia with Lewy bodies

Frontotemporal dementia

Other dementias
white matter dementias 
subcortical (secondary) dementias 
transmissible encephalopathies

Gearing et al (1995); Kosunen et al (1996); Nagy et al (1998)

Mixed 
vascular 
dementia 
and AD 10%

Pure DLB 3%

60%

5%
5%



The common dementias have different clinical 
courses

Alzheimer’s disease

Vascular dementia

Dementia with Lewy bodies



Screening for dementia

Essential to detect cognitive impairment

Ideally performed in primary care

Can be performed by both nurses and doctors

May be opportunistic, planned or responsive

Ideally uses a well-defined screening scale (e.g. AMTS)



Making a diagnosis

· In addition to taking a history and examination, different stages of 
the process include

� detecting cognitive impairment

� screening

� determining dementia

� Informant interview

� making the diagnosis

� Informant interview and investigations



Prevalence of dementia in developing countries

· Problems with cross-cultural assessment of dementia

� language

� culture

� assessment 

� differential morbidity and mortality

Chandra et al (1994)



Mild cognitive impairment



Cognitive decline accompanies normal ageing

Memory in health

Cognitive speed

Memory in dementia

Age

0 20 30 40 50 60 70



Differentiating MCI / AAMI from dementia

· AAMI / MCI can be distinguished from dementia in a number of 
ways

� psychological testing

� pathology

� prognosis



Diagnostic criteria of the four most common 
dementias



Clinical criteria for AD



NINCDS–ADRDA criteria for AD

· Criteria for clinical diagnosis of AD include

� dementia 

� deficits in two or more areas of cognition

� progressive

� no disturbance of consciousness

� onset ages 40–90 years

� absence of other systemic or brain disease that co uld account for 
the condition

McKhann et al (1984)Other (2) Unlikely Possible AD Definite ADOther (1)



Other clinical features compatible with probable AD  (1)

· Progressive deterioration in specific cognitive areas (e.g. aphasia 
or apraxia)

· Impaired function and altered behaviour

· Family history

· Normal or non-specific EEG changes

· Atrophy on CT

· Normal lumbar puncture



Other clinical features compatible with probable AD  (2)

· Plateau in progression

· Other neurological features, such as gait disorder, myoclonus or
abnormal primitive reflexes, especially late in the disorder

· Seizures

· Normal CT



Features making the diagnosis of probable AD 
unlikely

· Sudden apoplectic onset

· Focal neurological features

· Seizures or gait disturbance early in the disease



Clinical diagnosis of possible AD

· May be made on the basis of a dementia syndrome when there 
are variations in onset, course or presentation in the absence of 
other systemic or neurological disease sufficient to cause the 
syndrome

· May be made in the presence of other disorder if the disorder is
not considered to be the cause of the dementia

· Should be used in research studies if a single, gradually 
progressive, severe cognitive deficit is found in the absence of
any identifiable cause



Definite AD

May only be made in the presence of 

a clinical diagnosis of probable AD 

together with neuropathological 

evidence of AD



Clinical criteria 
for vascular dementia



NINDS–AIREN criteria for probable vascular dementia

· Dementia (according to ICD10)

· Cerebrovascular disease evident on history, examination or 
imaging

· Two disorders must be related by
� onset of dementia within 3 months or
� abrupt, fluctuating or stepwise progression

Roman et al (1993)Uncertain Possible VaD Definite VaDFeatures of VaD



Clinical features supportive of vascular dementia

· Early gait disorder (marche à petit pas)

· Frequent falls

· Urinary incontinence or frequency early in disorder

· Pseudobulbar palsy

· Personality and mood changes



Features that make the diagnosis uncertain or unlik ely

· 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



Possible vascular dementia

· Dementia with focal neurological signs, but where imaging is 
missing

· Absence of clear temporal relationship between stroke and 
dementia

· Subtle onset or variable course and evidence of relevant CVD



Definite vascular dementia

· Clinical criteria

· Histopathological evidence

· Absence of AD changes exceeding those expected by age

· Absence of other disorder capable of producing dementia



Clinical criteria for dementia with Lewy bodies



Newcastle criteria for DLB

· Progressive cognitive decline and two of three core features

� fluctuation

� visual hallucinations

� parkinsonism

DLB less likely in the presence of McKeith et al (1996)Features supporting diagnosis



Features supportive of the diagnosis of DLB

· Repeated falls

· Syncope

· Transient loss of consciousness

· Neuroleptic sensitivity

· Systemised delusions

· Hallucinations in other modalities



A diagnosis of DLB is less likely in the presence o f

· Stroke disease — evidence as focal neurological signs or on 
imaging

· Other systemic or brain disease sufficient to cause the condition



Clinical criteria for FTD



Manchester and Lund criteria for FTD

· Core diagnostic features

� insidious onset and gradual progression

� early decline in social interpersonal conduct

� early impairment in regulation of personal conduct

� early emotional blunting

� early loss of insight

Neary et al (1998)Language Physical signs InvestigationsBehavioural



Supportive diagnostic features: behavioural disorde r

· Decline in personal hygiene

· Mental rigidity and inflexibility

· Distractibility and impersistence

· Hyperorality and dietary changes

· Perseverative behaviour

· Utilisation behaviour



Supportive diagnostic features: speech and language

· Altered speech output: aspontaneity or pressure

· Stereotypy

· Echolalia

· Perseveration

· Mutism



Supportive diagnostic features: physical signs

· Primitive reflexes

· Incontinence

· Akinesia, rigidity, tremor

· Low and labile blood pressure



Investigations

· Neuropsychology: significant impairment on frontal lobe tests in
absence of severe amnesia, aphasia or visuospatial deficits

· Normal EEG despite clinically evident dementia

· Prominent frontal and/or anterior temporal atrophy on 
neuroimaging



Diagnosis



Diagnosis

Detecting cognitive impairment

Describing the syndrome

Making the diagnosis



Diagnosis: a team approach

psychiatric management is core to the treatment APA (1997)

interdisciplinary team with key co-ordinator is optimal Alzheimer Society of Canada (1992)

regularly reviewed individual care package important RCGP (Haines and Katona) (1992)

home assessment should be available RCPsych (UK) (1995)

alliance with the patient and family essential APA (1997)

Guidelines insist upon a multidisciplinary approach



Clinical assessment

History

� informant

� family

� personal

Examination

� physical

� mental

Royal College of Psychiatrists (1999)



Investigations

· Routine investigations
� full blood count
� serum electrolytes
� glucose
� renal function
� liver function
� thyroid function tests
� vitamin B 12/folate
� syphilis serology

· Neuroimaging
� CT
� MRI
� SPECT

· Special investigations
� EEG
� LP



Why use scales in dementia assessment?

Reliability and validity

Standardisation

Multidisciplinary working

Quantification



Domains assessment using scales

· Cognition

· Behaviour

· Function

· Global

· Carers

· Services



Screening scales

Which screening scales are suitable for 
use in primary care?

AMTS

MMSE

clock drawing test



Cognition



Assessment of cognition in dementia

· primary care

· secondary care

· research

· specific cognitive deficits

· psychometric testing

· screening

· monitoring change

Scales for:



Function



Assessing function

· Informant interview to assess function is important as functional 
loss determines care needs

· Can be assessed over a number of domains within a primary-care 
interview

The observerThe informant The doctor



Instrumental Activities of Daily Living Scale (IADL )

· Interview with carer 

· 10-minute assessment

· 8 items

Lawton and Brody (1969)



Rates of behavioural disturbance: 
LBD, AD and PD

Klatka et al (1996)

LBD AD PD

Depression 50.0 13.8 57.7

Hallucinations 60.7 34.5 53.8

Delusions 57.1 53.4 15.4



Differences in non-cognitive psychopathology 
between vascular dementia and AD

In vascular dementia, there is more

apathy and social withdrawal

psychomotor slowing (slowed movement, slowed thinking)

blunting of affect, anhedonia and anergia

Hargrave et al (2000)



Prevalence of non-cognitive psychopathology in 
vascular dementia

Definition of terms Cohen et al (1993)

Agitation 29%

Depressed mood 24%

Apathy 22%

Insomnia 21%

Behavioural disorders 16%

Hallucinations 16%

Emotional lability 12%

Paranoia 9%

Delusions 7%



Clinical assessment of Behavioural Poblems 



Clinical assessment of behavioural disturbance in A D

· Sources of information on behavioural disturbance

� caregiver’s report

� mental-state examination

� direct observational evaluation instruments

� caregiver-based assessments



Importance of clinical assessment of behavioural 
disturbance in AD

· Behavioural disturbance is common 

· Behavioural disturbance tends to persist or increase 

· Behavioural disturbance adds to carer burden

· Behavioural disturbance may be modifiable by management or 
treatment measures



Assessment scales for specific behaviours

· Agitation Cohen–Mansfield Agitation Inventory
(Cohen–Mansfield et al 1989)

Disruptive Behaviour Ratings Scale
(Mungas et al 1989)

· Aggression Rating of Aggressive Behaviour in the Elderly 
(RAGE; Patel and Hope 1992)

Ryden Aggression Scale
(Ryden 1988)



The importance of BPSD in AD

· Carer distress

· Hospitalisation

· Morbidity and mortality

· Cost



Clinical assessment of cause

PhysicalPhysical

ActivityActivity

IntrinsicIntrinsic

Depression and delusionsDepression and delusions

Physical Activity Intrinsic Depression and delusions

P

A

I

D



Physical

InfectionInfection

PainPain

HungerHunger

BreathlessnessBreathlessness



Activity

· By the carer
e.g. Dressing and bathing

· By the patient
e.g. Remembered activity



Intrinsic

WanderingWandering

PickingPicking

StrokingStroking



Depression and delusions

· Aggression secondary to delusions

· Activity secondary to hallucinations

· Anxiety secondary to depression



The cholinergic hypothesis



Cholinergic hypothesis 

· Cholinergic neurons are essential for memory

� scopolamine inhibition of cholinergic function res ults in cognitive 
loss

� lesion in cholinergic tracts also results in cogni tive loss
� nicotine stimulates rapid information processing
� cholinergic-rich grafts restore memory functioning

· Cholinergic neurons are lost first and most in AD

� choline acetyltransferase (ChaT) markers lost in AD
� reduced choline uptake and ACh release in AD
� neuronal loss in cholinergic nuclei in AD

Blokland (1995); Dunnett (1991); Francis et al (1999)



Cholinergic transmission

Muscarinic receptor
Nicotinic receptor
ACh
ACh metabolites
Glutamate
Glutamatergic receptors

AChE

Neuronal 
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Second 
messengers

3

2

1

4

5

6
7

8



Cholinergic hypothesis and spread of AD pathology

AChE

Neuronal 
firing

Second 
messengers
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Cholinergic hypothesis and pathological processes o f 
AD
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Non-amyloidogenic secreted
APP metabolism
Tau
Highly phosphorylated tau
Muscarinic receptor 
Nicotinic receptor
ACh
ACh metabolites

+
-



Correcting cholinergic loss in AD

Muscarinic receptor 
Nicotinic receptor
ACh
ACh metabolites

AChEIs

Choline

AChE
Lecithin Acetyl 

CoA
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Acetylcholinesterase inhibitors



Reversible inhibitors of AChE

ACh Acetate

Tacrine/donepezil

Choline

AChE AChE

AChE

Normal action of AChE in cleaving ACh

Reversible inhibition of AChE



Irreversible inhibitors of AChE

ACh

AChE

Acetate

Rivastigmine

Choline

AChE

Normal action of AChE in cleaving ACh

Irreversible inhibition of AChE

AChE



Actions on receptors

Muscarinic receptor
Nicotinic receptor
ACh
Ach metabolites
AChE inhibitor
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1 AChEIs have multiple actions:

1. Reversible or irreversible action
on the AChE enzyme
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3. Nicotinic receptors

1

2

3



Direct cholinomimetic compounds

· AChEIs are indirect cholinergic compounds

· Muscarinic and nicotinic agonists are direct cholinomimetics

· M1 selectivity is desirable in a muscarinic compound



Desirable properties

Competitive inhibitionCompetitive inhibition

Reversible inhibitionReversible inhibition

Low toxicityLow toxicity

Few drug interactionsFew drug interactions

Long active half-lifeLong active half-life

SelectivitySelectivity

McKeith (1999)



Outcome targets

Cognition

Global measures

Function

Behaviour

Quality of life

Health economics

Leber (1990)



Acetylcholinesterase inhibitors



Short-term effects on cognition

Rivastigmine 6-12 mg
Metrifonate 30-60 mg
Placebo
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What counts as response?Measures of cognition
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What counts as response?

· A change of 4 points on ADAS-cog is often cited as equivalent to a clinically 
significant response

· However, the concept is flawed. Looking at the two graphs comparing 
rivastigmine and metrifonate, if 4 points is clinically significant, then rivastigmine
demonstrates a near-clinically significant difference compared with placebo, but 
metrifonate does not. However, the actual difference between the two studies is 
the control group. The deterioration in the placebo group of the rivastigmine
study is greater (possibly because a more ‘representative’, more inclusive group 
of subjects was included in the study). In reality, these two studies and those of 
donepezil show a remarkably similar response on cognition — little change over 
the study period with treatment, and a deterioration in placebo controls

· Therefore, ‘response’ may mean no change and not necessarily an improvement

· The difference between treatment and control will therefore depend more upon 
the duration of the trial and deterioration in placebo group than upon the effect 
size of treatment



Cognition: compounds compared

Compound Dose Duration ADAS-cog
(mg/day) (months) (treatment–placebo difference)

Tacrine 80–160 7 1.4–2.2

Donepezil 5–10 6 2.8–3.1

Rivastigmine 6–12 6 3.8

Galantamine 16–32 6 3.3–3.9



Global effects: compounds compared

Davis et al (1992); Rogers et al (1998); Rosler et al (1999)

Compound Dose Duration CGIC
(mg/day) (months) (treatment–placebo difference)

Tacrine 80–160 7 0.1–0.2

Donepezil 5–10 6 0.35–0.39

Rivastigmine 6-12 6 0.29



Tacrine

· First AChEI to be approved for use in AD

· Four times a day dosing

· Most beneficial effects at high dosage

· Effects on cognition seen within weeks

· Severely limited by liver enzyme elevation in 1/3 of patients

· Also has muscarinic and nicotinic receptor-binding properties

· ? Might be disease-modifying

· ? Might show an APOE-selective response



Donepezil

· Reversible acetylcholinesterase (AChE) inhibitor
· Half life < 70 hours
· Once-daily dosing
· Two doses: 5 mg/day and 10 mg/day
· Greater efficacy at 10 mg/day 
· Subjected to Cochrane review
· Evidence for improvement in cognition, global state and possibly

function
· Side-effects similar to other AChEIs — nausea and vomiting most 

common
· Side-effects often mild and attenuate with time
· Nightmares may occur

Cochrane review



Rivastigmine

· Pseudo-irreversible acetylcholinesterase (AChE) inhibitor
· Half life ~2 hours / effects on AChE ~10 hours
· Twice-daily dosing
· Dose-titration regimen
· Greater efficacy (and more side-effects) at higher doses
· Evidence for improvements in cognition, global state and possibly 

function
· Evidence for benefits in those with vascular risk factors
· Side-effects similar to other AChEIs — nausea and vomiting most 

common
· Few interactions with other drugs
· Pharmacoeconomic modelling suggests modest cost savings 

Pseudo-irreversibility



Pseudo-irreversibility

Rivastigmine has a carbamate group which 
binds to AChE.
Whereas the acetate group of ACh itself 
rapidly dissociates from AChE, the carbamate
group af rivastigmine dissociates slowly -
putting the enzyme out of action for an 
extended period (10 hours or more), thus 
leading to 'pseudo-irreversibility'.



Galantamine

· Competitive reversible acetylcholinesterase (AChE) inhibitor
· Allosteric modulator of nicotinic receptors 
· Half life ~2 hours / effects on AChE ~10 hours
· Slow dose-titration reduces side-effects
· Evidence for improvement in cognition, global state and possibly

function
· No effect of APOE
· Benefit maintained to 12 months
· Side-effects similar to other AchEIs — nausea and vomiting most 

common

Allosteric modulation of nicotinic receptors



Allosteric modulation of nicotinic receptors

‘By binding to the a site on the nicotinic 
receptor adjacent to the nicotinic site, 
galantamine enhances ACh release into the 
synapse. This action is reliably demonstrated 
in animal and cellular models, but it remains to 
be seen whether there are any significant 
clinical implications’.



Delirium versus dementia



The confused patient

· Confusion is “the inability to think with one's customary clarity and 
coherence” (Lishman 1987)

· 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

DSM-IV: features of dementiaDSM-IV: features of delirium



DSM-IV: features of delirium

· Disturbance of consciousness with reduced ability to focus, 
maintain or shift attention

· Change in cognition or perception not accounted for by dementia

· Short development period and fluctuating course

· Evidence of a general medical condition accounting for the 
disturbance

American Psychiatric Association (1994)



DSM-IV: features of dementia

· Multiple cognitive deficits, including memory and at least one of 
aphasia, apraxia, agnosia and executive planning

· Cognitive deficits give rise to significant impairment in social and 
occupational functioning

· Deficits do not occur only during a delirium and cannot be 
accounted for by depression

American Psychiatric Association (1994)



Delirium prevalence

· Increases with age; even in the community, prevalence in the 
elderly is > 10% especially in those with polypharmacy, diabetes, 
visual impairment and structural brain disease

· Prevalence in hospital populations is 10–40%; elderly frail with 
recent falls and fractures are at particularly high risk

· Elderly in long-term care also at high risk; the risk is greater in 
those with preexisting dementia or other physical illness requiring 
nursing-home care

Nursing-home prevalenceCommunity prevalence Hospital prevalence



Prevalence of delirium in the community

Prevalence of delirium (%)
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Prevalence of delirium in hospital settings

Prevalence of delirium (%)
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Medical in-patients 10%
(Levkoff et al 1992)

Geriatric in-patients 18%
(O'Keeffe and Lavan 1997)

Orthopaedic in-patients 36%
(Forman et al 1995)



Prevalence of delirium in long-term settings

Prevalence of delirium (%)
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(Sabin et al 1982)



Clinical features of delirium

· Impairment of consciousness

· Disordered perception

· Abnormal thought content

· Altered mood

· Motor features

· Autonomic features

Lishman (1987)



Comparing delirium and dementia

Delirium Alzheimer's disease

Patient 'confused' Patient 'confused'

Patient agitated Patient 'agitated'

Patient anxious (psychic and somatic) Patient anxious (psychic and somatic)

Hallucinations Hallucinations

Rapid onset Gradual onset

Fluctuating Stable

Marked diurnal variation Waking at night or 'sundowning'

Severe attentional deficits Wandering attention


