
Alzheimer’s disease (AD) is a neuro -
degenerative disease that inexorably

results in cognitive impairment leading
ultimately to dementia, ie progressive dis-
integration of intellect and loss of func-
tional ability, alteration of personality and
behavioural disturbances and finally fail-
ure of basic functions such as conti-
nence, walking and swallowing. 

Though the pathogenesis remains
incompletely elucidated the evidence for
the so-called ‘amyloid hypothesis’ is
increasingly compelling. Accumulation of
extracellular beta-amyloid peptides is
associated with damage and loss affect-
ing networks of neurones in the brain.
The other key pathological feature is the
accumulation of intracellular neurofibril-
lary tangles that also damage neurones.1

Who is at risk?
A minority of AD cases are inherited (mainly
autosomal dominant) and such cases usu-
ally develop cognitive impairment at a rel-
atively young age (less than 65 years).2 The
vast majority of cases appear to be spo-
radic with the incidence rising with age. 

Age is the major risk factor; other
important risk factors are listed in Table
1.4,5 There are indications that maintain-
ing cognitive activity and physical fitness
offers some protection, and genetic con-
stitution can also be protective.4

Presentation
The typical presentation of AD is the insid-
ious development of episodic memory
impairment as the initial feature in an
individual with well-preserved personality
and behaviour. As the condition
advances, impairments in other cognitive
domains including language, praxis, visu-
ospatial abilities and executive function-
ing become evident. Mood changes may
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An accurate diagnosis of
Alzheimer’s disease warrants
symptomatic treatment with
an acetyl cholinesterase
inhibitor or, in more severe
disease, memantine. Here,
the authors discuss the prop-
erties of the available treat-
ment options.

Figure 1. Investigations for AD include neuroimaging such as an MRI scan; acetyl 
cholin esterase inhibitors improve the symptoms of AD but do not alter the natural course 
of the disease
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start at any stage of the illness with anx-
iety or depression often occurring before
it has become clear that there are signif-
icant cognitive problems. Psychosis sec-
ondary to cognitive impairment is
common. 

Table 2 lists some of the common
behavioural and psychological manifes-
tations of AD.6 They develop in about 80
per cent patients at some point in the dis-
ease course7 and are the usual reason for
institutionalisation.8

If AD runs its full devastating course
the end result is total incapacity, including
neurological impairment and disability in
the form of impaired balance, inability to
walk, limb and truncal rigidity, myoclonus
and sometimes seizures.

Atypical cases of AD may present
with agnosia and other features of pos-
terior cortical atrophy or with the behav-

ioural or language disturbances usually
associated with frontotemporal lobar
degeneration.

Diagnosis
A typical patient presenting late, ie with
established dementia, can be diagnosed
with considerable accuracy on the basis
of the history from a reliable informant,
basic cognitive testing, mental state
examination (to exclude psychiatric ill-
ness) and straightforward neurological
and physical examination (which will be
unremarkable). In such cases investiga-
tions are undertaken to establish that the
patient is not in fact suffering from some
other or additional potentially treatable
disorder. 

The diagnosis is more challenging
in patients presenting with mild cogni-
tive impairment. Modern investigations
now include biomarkers for AD that will
probably allow the diagnosis to be
made at the stage of mild cognitive
impairment or the prodromal or even
presymptomatic stages of the disease.
This will become important if effective
disease-modifying treatments become
available. Table 3 lists relevant investi-
gations.9,10

Basic management
Every patient with suspected dementia
should be referred to secondary care for
an assessment. Generally young-onset
cases will initially be assessed in an adult
neurology outpatient clinic, while patients
over 65 years of age will be referred to a
‘memory clinic’ run by old age psychiatry

services. Some areas have specialist
young-onset dementia clinics. 

The management of any patient with
dementia requires a multidisciplinary
approach (see Table 4).10,11

Pharmacological treatment
Acetyl cholinesterase inhibitors
A consequence of the pathology of AD is
a loss of the neurotransmitter acetyl-
choline (ACh) in the cerebral cortex. This
led to the development of cholinesterase
inhibitors (ChEIs) as a form of sympto-
matic treatment for AD. Cholinesterase
degrades ACh in synaptic clefts; ChEIs act
by inhibiting this action and increasing
the availability of ACh for postsynaptic
stimulation. ChEIs improve symptoms of
AD but do not alter the natural course of
the disease. 

There are three available ChEIs:
donepezil, rivastigmine and galantamine
(see Table 5). NICE guidance on the use
of these drugs is summarised in Table 6.

Donepezil A Cochrane review con-
cluded that there were significant bene-
fits of donepezil on cognitive, global
(clinician’s or caregiver’s impression of
response to treatment), functional and
behavioural outcome measures. In gen-
eral, both the 5 and 10mg daily doses
were effective, with marginal incremental
benefit at the higher dose.1,12

Rivastigmine A Cochrane review in
mild-to-moderate AD showed benefits on
cognitive, global and functional outcome
measures. There were no statistically sig-
nificant benefits on behavioural outcomes.
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Table 1. Risk factors for AD

Nonmodifiable

age (risk doubles every 5 years after   
the age of 65 years)
gender (female > male)
genetics – family history, ApoE4 allele
head trauma 
Down’s syndrome

Modifiable

Increased risk 
hypertension, especially in middle age
hypercholesterolaemia
stroke
obesity, especially in middle age
diabetes, especially in middle age
heart disease
carotid atherosclerosis
smoking

Reduced risk
years of education
physical activity, eg walking, dancing
cognitive activity, eg reading, crosswords
social and leisure activity, eg table-top  
games, playing musical instruments, 
going to social gatherings
mediterranean diet, ie fish, fruits, 
vegetables, salads
amyloid precursor protein A673T 
mutation

Table 2. Behavioural and psychological manifestations of AD

Behavioural manifestations Psychological manifestations

agitation anxiety
aggression depression
aberrant motor behaviour secondary delusions
disinhibition hallucinations
shadowing sleep disturbance
elation apathy
repetitive questioning
misidentification
wandering
altered food and fluid intake
incontinence
faecal smearing

continued on page 29



The benefits were observed mostly in peo-
ple on the highest doses of the medication
(6–12mg daily).1,13

Galantamine A Cochrane review
showed statistically significant treatment
effects on cognitive, global, functional
and behavioural outcome measures.
Unlike trials with other ChEIs, dose-

response was inconsistent with galanta-
mine, especially on measures of global
rating.1,14

Memantine (Ebixa)
Memantine is a noncompetitive N-methyl-
D-aspartate (NMDA) glutamate receptor
antagonist (see Table 5 and Table 6). The

rationale for its use in AD was based on
studies showing that glutamate-related
excitotoxicity is involved in the pathophys-
iology of the disease. 

A Cochrane review of memantine
showed statistically significant treatment
benefits at 24 weeks on measures of cog-
nition, function and global impression of
change in moderate-to-severe AD.
Analyses of the three unpublished trials
in mild-to-moderate AD showed statisti-
cally significant treatment benefits on
measures of cognition only. Memantine
is approved for the treatment of moder-
ate-to-severe AD.1,15

Treatment of behavioural and
psychological manifestations
Management of behavioural and psycho-
logical manifestations (BPMs) begins with
a careful search for triggers and/or exac-
erbating factors including environmental
factors, physical problems (infections,
constipation), medication and depression
or psychosis. 

Safe nonpharmacological manage-
ment (education, exercise, aromatherapy,
sensory stimulation, personalised
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Table 3. Investigations for AD

Routine

bloods – FBC, ESR, U&E, LFTs, TFTs, glucose, calcium, vitamin B12, folic acid
urine – mid-stream urine examination for culture and sensitivity
neuroimaging – structural scans: MRI or CT head scan
ECG – in anticipation of use of a cholinesterase inhibitor antidementia drug

As indicated

bloods – serological test for syphilis, HIV autoantibodies
X-ray – chest
CSF – exclude inflammatory cause; measure AD biomarkers (1–42 beta amyloid 
protein, tau) 
EEG – rarely required
neuroimaging – functional scans: perfusion single-photon emission computed 
tomography (SPECT), dopamine transporter SPECT, fluorodeoxyglucose-positron 
emission tomograph (FDG-PET)

Table 4. Multidisciplinary approach to management

Component Role

Social services responsible for financial assessment, care-needs assessment, carer assessment
provide information about care homes, sheltered housing, respite, day services, home care, meals 
services, assistive technology
provide information about attendance allowance, disability living allowance, state pension, pension 
credit, incapacity benefit, income support, carer’s allowance, council tax, housing benefit, and other 
grants and assistance
provide legal advice about power of attorney, court of protection, wills, etc

Occupational therapist assessment of activities of daily living; risk assessment
provide support to adapt environment according to need
teach skills and educate patient/family in order to maintain performance of daily activities

Voluntary organisations general advice and support, day centres/clubs for patients, carers’ support groups, respite care, 
befriending services

Physiotherapist physical assessment, promotion of mobility, functional ability

Psychologist in earlier stages of dementia talking therapy can help with co-morbid conditions like depression, 
bereavement, etc; talking therapy can range from counselling to insight-oriented therapy to cognitive 
behavioural therapy or behavioural management of symptoms.

Others based on needs, patient can be referred to pharmacists, speech and language therapist, diabetic 
nurse, dietitian, chiropodist, dentist, audiologist, optician



music)10 should be tried wherever possi-
ble in the first instance as symptoms may
naturally resolve within a short time.

Beneficial effects of ChEIs and
memantine for mild BPMs have been
reported,17 though a recent trial found
donepezil did not help clinically signifi-
cant agitation in those with moderate-to-
severe AD.18

Both conventional and atypical
antipsychotic agents reduce BPMs, with
particular effects demonstrated for
risperidone for agitation/aggression and
psychosis.19,20 However, antipsychotics
have important and potentially serious
side-effects, particularly increased stroke
risk, increased mortality, parkinsonism
and cognitive impairment. They should be
used with caution, at low dose and for the
shortest period possible. 

Antipsychotic agents should only be
used for those with BPMs severe enough
to cause distress to the patient or put the
patient or others at risk. A careful assess-
ment of risk and benefit and discussion
with the care-giver and, where possible,
the patient is required. There is no evi-
dence that conventional agents are any
safer in regard to risk of stroke or mortal-
ity than atypical agents.21 When BPMs
have settled, antipsychotics can be with-
drawn, in most cases without re-emer-
gence of BPMs.

Antiepileptic mood stabiliser drugs
are used in secondary care for agitation

and aggression. There is evidence that
carbamazepine helps aggression, but
most studies of valproate have been
negative.22

Antidepressants, especially SSRIs,
may be useful for BPMs in dementia,22

particularly agitation and aggression.
Importantly SSRIs do not have the anti-
cholinergic adverse effects of tricyclic
antidepressant drugs such as amitripty-
line. 

Perhaps surprisingly, antidepressants
have not been shown to be of benefit for
treating depression in dementia. The fact
that apathy can be a feature of depres-
sion but also a direct consequence of AD
may be relevant. 

We find trazodone to be particularly
helpful for sleep disorder and agitation
(personal observation).

Drugs to avoid
Anticholinergic drugs are widely used in
the elderly of both genders for urinary
symptoms, but clearly if they penetrate
the brain they will be expected to have
adverse cognitive and behavioural
effects. Furthermore it is illogical to
have a patient on an anticholinergic
agent and a cholinesterase inhibitor.
There is now good epidemiological evi-
dence that anticholinergic drug use
among elderly individuals is associated
with cognitive decline and increased
mortality.23,24

It is said that trospium does not cross
the blood-brain barrier, so it would appear
to be the anticholinergic drug of choice in
cognitively impaired individuals.

By the same token tricyclic anti -
depressants, so-called conventional neu-
roleptic agents and some antiemetic and
vestibular sedative drugs are anticholiner-
gic and therefore to be avoided if possible.

Disease-modifying drugs
There is a concerted drive to find drugs
that slow down the rate of progression of
AD. Drugs have been developed that have
the effect of removing amyloid and pre-
venting the accumulation of toxic amyloid
oligomers. Thus far, however, these
strategies have been ineffective in clinical
trials in AD patients. It is possible that one
will need to intervene pharmacologically
at a preclinical stage. There are still, how-
ever, grounds for optimism.

Conclusion
Patients with cognitive problems need an
accurate diagnosis. If the diagnosis is AD
then symptomatic treatment is war-
ranted, in mild to moderate cases with a
ChEI and in moderate to severe cases
with memantine. 

BPMs are best treated by means of
nonpharmacological interventions, but in
exceptional circumstances short-term
low-dose neuroleptic treatment can be
justified.
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Table 5. Currently available drug treatments for AD

Name Forms Starting dose Maximum dose Common side-effects16

Donepezil tablets 5mg once daily 10mg once daily headache, nausea, diarrhoea, insomnia,
orodispersible bradycardia, hypotension, bronchoconstriction,
tablets hypersecretion, cramp

Rivastigmine capsules 1.5mg twice daily 6mg twice daily nausea, vomiting, diarrhoea, anorexia,
oral solution bradycardia, hypotension, bronchoconstriction,

hypersecretion
patches 4.6mg/24hr 13.3mg/24hr as above, but generally milder; skin irritation

Galantamine tablets 4mg twice daily 12mg twice daily nausea, vomiting, diarrhoea, bradycardia,
oral solution bronchoconstriction, sweating
sust-rel 8mg once daily 24mg once daily
capsules

Memantine tablets 5mg once daily 20mg once daily hypertension, constipation, breathlessness,
oral solution dizziness, drowsiness, headache
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• the 3 ChEIs donepezil, galantamine and rivastigmine are recommended as
options for managing mild to moderate AD under all of the treatment conditions
specified below

• if prescribing a ChEI, treatment should normally be started with the drug with the
lowest acquisition cost

• memantine is recommended as an option for people with severe AD, or those
with moderate AD who are intolerant of or have a contraindication to ChEIs; treat-
ment should be under the conditions specified below

Treatment conditions
• only specialists in the care of patients with dementia should initiate treatment;
carers’ views on the patient’s condition at baseline should be sought

• treatment should be continued only when it is considered to be having a worth-
while effect on cognitive, global, functional or behavioural symptoms

• patients who continue on treatment should be reviewed regularly using cognitive,
global, functional and behavioural assessment; treatment should be reviewed by
an appropriate specialist team, unless there are locally agreed protocols for
shared care – carers’ views on the patient’s condition at follow-up should be
sought

Table 6. NICE guidance on the pharmacological treatment of AD25


