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Buying time:

Mary Tucker MB BS FRNZCGP

The ticking clock

Alzheimer’s disease (AD), the com-
monest cause of dementia, progresses
slowly and relentlessly over five to

20 years leaving the shell of the per-
son that was and, reminiscent of

Milton’s ‘Paradise Lost’, leaving bit-
ter memories for those who care for
them, ‘of what he was, what is and
what must be worse.! Alzheimer’s

disease accounts for 55% of all cases
of dementia, followed by vascular de-
mentia (20%), Lewy body dementia
(15%) and fronto-temporal demen-
tia (5%) while other forms of dementia
account for the remaining 5%.>

Neurotransmitters

The link between the role of acetyl-
choline in memory and the abnor-
malities in cholinergic neuro-
transmission in the Alzheimer brain
was recognised in the 1970s and 80s.
Defects in neurotransmission are sec-
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Cholinergic deficits have been
found in the limbic and paralimbic
systems in AD and in Lewy body de-
mentia, which shares many of the fea-
tures of AD but in which fluctuations
in cognitive function are marked
and Parkinsonism, delusions and
visual hallucinations are more com-
mon. Restoration of function in these
areas, which are associated with
emotional responses, may be respon-
sible for the beneficial effect of ace-
tylcholinesterase inhibitors on the

ondary to the inflam- behaviour of patients
matory damage and with dementia.**
disruption of neuronal ~ Alzheimer's disease More recently the

pathways caused by
oxidative stress, lipid
deposition and Abeta

accounts for 55% of
all cases of dementia

role of N methyl-d-
aspartate (NMDA) in
neurotransmission

toxicity. Autopsy

findings suggest that over 75% of the
neuronal population in the basal
forebrain nuclei may be lost in the
end stage of AD resulting in an 80-
90% loss of cholinergic activity in
the most severely affected areas, (the
hippocampus and temporal lobes),
and a 40%-75% loss in the parietal
cortex and frontal lobes.’
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has been recognised.”
Glutamate is the principal excitatory
neurotransmitter in the brain, stimu-
lating a number of receptors includ-
ing the NMDA receptor, which has
been implicated in the learning and
memory process. However, during
neural injury, glutamate is increas-
ingly released, which leads to over-
stimulation of neurons, chronic cal-
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cium influx and overload, activation
of secondary messengers in the in-
flammatory process, and toxicity. Be-
cause the receptor is being over-
stimulated, the normal physiologic
balance of calcium across the neuro-
nal membrane is disrupted, and sig-
nal transduction of the learning and
memory processes cannot occur.
NMDA receptor antagonists protect
against this over-stimulation.®

Buying time

Current therapies for Alzheimer’s dis-
ease target abnormalities in the

neurotransmitters. The available

drugs are palliative, benefiting some
patients for a period of time. They
do not permanently halt the inexo-
rable progress of the disease.® There
is debate with regard to their cost
effectiveness.”® In Britain, the Na-
tional Committee for Clinical Excel-
lence (NICE) proposed in March

2005 that Acetylcholinesterase

(AChE) inhibitors, approved for use
in patients with mild to moderate

Alzheimer’s disease since 2001,

should no longer be funded under



Figure 1. Acetylcholinesterase inhibitors

Donepezil: Aricept

Rivastigmine: Exelon

Galantamine: Reminyl

Class of drug Piperidine

Phenyl-carbamate

Phenanthrene alkaloid

Recommended dose

5mg per day increasing after
1 month to 10mg per day

1.5mg bd increasing slowly
over 6 months to 6 mg bd

4mg bd increasing slowly
over 4 months to 12 mg bd

Enzyme inhibited

nicotinic ACh receptor

AChE Yes Yes Yes
BuChE — Yes —
Sustained inhibition - Yes —
of enzymes

Allosteric modulation of — — Yes

Cost to pharmacy:

1 month's therapy
- GST not included.
(June 2005)

5mg perday $181.76
10mg per day $186.45

3mgbd $166.10
6mg bd $166.10

4mgbd $167.86
8mgbd $167.86
12mgbd $186.03

Cost to patient

Add Pharmacy mark-up of 15-60%

the National Health Service (NHS)

on the grounds that, although there
were proven cognitive gains, there

was inconclusive evidence with re-
gard to changes in quality of life and
time of admission to a nursing home
and that cost benefit calculations put
these drugs beyond the means of the
NHS. The proposal was greeted with
anger by professionals, patient

groups and drug manufacturers and
will not be implemented.® The rec-
ommendations were based on the

results of Randomised Controlled

Trials (RCTs) which excluded poten-
tial responders and included non-re-
sponders. The RCTs

clinical benefit with an improvement,
at the end of six months, equivalent
to twice the annual rate of progres-
sion of the disease. Improvement in
behavioural problems may also oc-
cur but was not measured in these
trials. Identification of the sub-group
of patients responsive to therapy, be-
fore commencement of therapy, al-
though of utmost importance, is not
yet possible. It is suggested that ap-
propriately designed observational
studies could provide efficacy esti-
mates similar to those of RCTs, would
complement their results and would
allow the accumulation of large
amounts of data in

showed that the
‘average effect’ of
these drugs, while
significant, was too
small to produce
meaningful impact
on quality of life,
reduction in time
to admission to
residential care or
reduction in

Acetylcholinesterase
(AChE) inhibitors...have
been shown to temporarily
improve, stabilise or
reduce the rate of memory
loss and other intellectual
functions when compared
with a placebo

relatively little

time thus facilitat-
ing the develop-
ment of guidelines
for the identifica-
tion of potential
responders to

AChE inhibitor
therapy.' It has
also been sug-
gested that pa-

caregiver burden.

Consideration of the ‘average effect’
obscures the fact that there is a wide
variability in treatment effect and
that, in a sizeable minority of pa-
tients (25%-27%), there is marked

tients with Lewy
body dementia, which responds well
to AChE inhibitors, may account for
some of the dramatic responses to
therapy while patients with co-mor-
bid subcortical ischaemic cerebro-
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vascular disease, which has also been
shown to disrupt cholinergic trans-
mission, may contribute to the re-
sponse in other cases.®

Acetylcholinesterase inhibitors

Cognitive enhancement

Acetylcholinesterase (AChE) inhibi-
tors increase acetylcholine levels in
the brain and are recommended for
symptom control in patients with
mild to moderate cognitive impair-
ment. They have been shown to tem-
porarily improve, stabilise or reduce
the rate of memory loss and other
intellectual functions when com-
pared with a placebo.®> AChE inhibi-
tors include tacrine (Cognex - 1993),
donepezil (Aricept - 1997), rivas-
tigmine (Exelon - 2000), and galan-
tamine (Remilyl - 2001).° Tacrine is
no longer used because of its short
half life, the need for qid dosing and
the risk of hepatotoxicity."

In a meta-analysis of reports of
trials involving the three AChE in-
hibitors most commonly used,
(donepezil, galantamine and
rivastigmine), Ritchie et al. examined
the effects of these drugs on clinical
outcomes and trial completion rates.
All three drugs showed similar ben-
eficial effects on cognitive tests when
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Figure 2. Adverse effects of Acetylcholinesterase inhibitors and drug interactions

Adverse effects

Gl side effects:

10-20% in 1st year of treatment:"
Commonest:

Anorexia, nausea, vomiting diarrhea
Muscle cramps, insomnia

Less common:

Headache, pain, common cold, dizziness
Bradycardia

Drug interactions
Anticholinergics

Succinylcholine

Neuro-muscular blocking agents
Cholinergic agonists

Special recommendations

Potentiate succinylcholine-type

muscle relaxation.

Cardiac: caution in 'sick sinus syndrome’
& supraventricular conduction problems.
History of peptic ulcer

Receiving NSAIDs,

Bladder outflow obstruction

History of epilepsy, asthma, or
obstructive pulmonary disease.

compared with a placebo. The main
differences lay in their side-effect

profiles and, with donepezil and

rivastigmine, the dose effect across

the dosing levels studied.> Cholin-
ergic side effects (anorexia, nausea,

vomiting and diarrhoea) are common,
but tolerance to these side effects of-
ten develops. Clinical trials show that
these drugs produce the greatest ben-
efit if started early in the course of
the disease and that differences in

levels of functioning between treated
and untreated patients continue for
several years. Withdrawal and re-ini-
tiation of treatment may result in loss
of benefit.”

Although these drugs share the
same mode of action they differ in
other pharmacological properties.
Rivastigmine inhibits both AChE and
butyrylcholinesterase (BuChE). This
may be of clinical relevance as the
level of BuChE in some areas of the
brain increases by 40-90% with the
progression of AD whereas AChE ac-

tivity decreases by 45%. As both
these enzymes degrade AChE in the
brain, dual inhibition by rivastigmine
may be more effective than AChE
specific inhibition by donepezil or
galantamine and, for this reason, slow
dose escalation is important, with four
weeks between dose increases of
rivastigmine in order to limit cholin-
ergic side effects. For rivastigmine,
AChE inhibition has been shown to
be dose dependent and to be main-
tained over time whereas the level
of AChE inhibition gradually falls
with donepezil and galantamine.
Galantamine binds to the Acetylcho-
line (ACh) receptor and also to the
nicotinic acetylcholine receptor
(nAChR) at an additional site that may
produce allosteric receptor modula-
tion with resultant increased ACh
activity. These differences are clini-
cally relevant as up to 50% of pa-
tients unsuccessfully treated with
donepezil benefit from a switch to
rivastigmine with symptomatic im-

provement, stabilisation or improved
tolerability. Inability to tolerate

donepezil did not predict similar

problems with rivastigmine treatment.
A switch to rivastigmine without a
washout period was safe and well

tolerated. Patients were less likely to
experience cholinergic side effects

such as nausea and vomiting after
being switched from one AChE in-
hibitor to another.'

Commencement of therapy

Therapy with AChE inhibitors should
be commenced in patients with mild
(MMSE 21-26) to moderate (MMSE
10-20)"* dementia following tests to
exclude reversible causes of demen-
tia and confirmation of the diagnosis
on history, cognitive testing and CT
scanning. Psychogeriatric assessment
or assessment at a Memory Clinic is
desirable for patients to confirm the
diagnosis, especially for those with
mild dementia. New research suggests
that AChE inhibitors reduce loss of

Figure 3. Switching acetylcholinesterase inhibitors'™

Side effects — — -

Ineffective treatment from start
Initial response - subsequent deterioration

} Increase dose and re-evaluate

} before considering change.

- Reduce dose before considering change
Effective and no side effects: do not change drugs.

Assess after six months to allow dose escalation to optimum and assessment of clinical progress.

No side effects:
Side effects:
Start low:

Review clinical progress.

no washout required.
washout 7-14 days

increase four weekly if necessary after evaluation of response.
Regular review of all symptoms as change may not be uniform
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volume of the brain in patients with
AD'® and also inhibits the production
of beta secretase and thus Abeta
deposition'” reinforcing the need for
early diagnosis and commencement
of therapy. In Britain, for AChE in-
hibitors to be subsidised the MMSE
must be above 12." In Australia,
where guidelines are similar to those
in Britain, patients may receive a sub-
sidised six month trial of AChE in-
hibitors if a consultant geriatrician
or psychogeriatrician confirms the
diagnosis of AD, and patients score
between 10 and 24 on the standard-
ised mini-mental state examination;
patients who score >=25 but have
clinical features of AD should be
evaluated further by the cognitive
subsection of the AD assessment scale
(ADAS-cog). To continue to receive
subsidised prescriptions beyond six
months, patients must show improve-
ment of >=2 points on the mini-men-
tal state examination (or a reduction
of 4 points on the ADAS-cog), meas-
ured at any time over the initial pre-
scription period.'®

Patients should be medically sta-
ble when therapy is commenced as
unstable medical conditions will
cause functional deterioration and
predispose the patient to delirium
rendering assessment of the impact
of AChE inhibitor therapy difficult."

Titration of dose

The dose should be titrated to mini-
mise side effects (predominantly
gastrointestinal). In all cases the dose
should be taken to the maximum dose
tolerated and continued for at least
three months before deciding
whether there has been an adequate
response.

Response to therapy

In 40% of patients there is a symp-
tomatic improvement lasting ap-
proximately eight months followed
by a decline that is slower than that
of the placebo group for longer pe-
riods. No hard predictor of response
or non-response has been identified.
Global changes in cognition, behav-
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iour, and functioning have been de-
tected by both physicians and
caregivers, indicating that even
small measurable differences may be
clinically significant.?

Duration of therapy

As there is no clear diagnostic test
for Alzheimer’s disease, a six month
therapeutic trial of AChE inhibitors
should be offered to all patients di-
agnosed as Alzheimer’s disease and
the response to therapy reviewed at
six weeks and at three to four

months. If there is deterioration at
six months the drug should be dis-
continued and consideration given
to a trial of another AChE inhibitor.
If improvement is present at six

months continue therapy, reviewing
response at six monthly intervals and
continuing until MMSE falls below
12 or there is no longer a therapeu-
tic effect — usually after two years.

Discuss the need to do so with pa-
tient and caregiver before com-
mencing therapy.

Switching acetylcholinesterase
inhibitors

If one drug is ineffective or produces
intolerable side effects it should be
discontinued and another tried as
they belong to different therapeutic
classes. Change from donepezil to
rivastigmine is well documented.

Neuropsychological effects:
Amelioriation of behavioural
disturbance

Behavioural problems, which are
common in AD and Lewy body de-
mentia, include psychosis, agitation,
depression, anxiety, personality al-
terations, and neurovegetative
changes. It has been noted that there
is a similarity between anticholiner-
gic toxicity (thought disorders, visual
hallucinations and variable mood
changes) and the neuropsychiatric
symptoms of Alzheimer’s disease and
Lewy body dementia and that these
patients are more prone to develop
adverse effects when drugs with an
anticholinergic action are prescribed
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Key Points

e AChE inhibitors produce the
greatest benefit if started early
in the disease.

e (Offer asix month trial of AChE
inhibitors to all patients
diagnosed as AD

e Consider change to another
AChE inhibitor for non-
responders

e Reducing behavioural distur-
bance is an important treat-
ment goal.

* Additional benefit may be
gained by the addition of a
NMDA antagonist.

than the non-demented elderly. The
adverse effects of anticholinergic

medication can be amelioriated by
AChE inhibitors. Amelioriation of
behavioural changes may explain

why relatives claim to see an im-
provement with AChE inhibitor

therapy when cognitive testing

shows no change. Behavioural prob-
lems in patients with Lewy body de-
mentia, in particular visual halluci-
nations, respond well to therapy with
ACHE inhibitors.>* Apathy is one of
the symptoms most responsive to

ACHE inhibitor therapy - and this is
also linked to cognitive improve-
ment. It is suggested that the primary
effect of AChE inhibitors may be on
improvement in attention and execu-
tive function. Reducing behavioural
disturbance in the patient is an im-
portant treatment goal as this behav-
iour is distressing both to the patient
and to caregivers and may precipi-
tate admission to institutional care.

NMDA receptor antagonists

Canadian studies suggest that 50% of
individuals suffering from Alzheim-
er’s disease can be classified as mod-
erate (MMSE 10-20) to severe (MMSE
<10) and this increases to 90% of those
in institutions.?! Memantine, which is
the only drug approved for use in
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moderate to severe Alzheimer’s dis-
ease, is an uncompetitive NMDA

receptor antagonist and is thought to
protect neurons from glutamate

overstimulation.® Small but signifi-
cant reductions in functional and cog-
nitive decline have been reported in
two placebo-controlled randomised
controlled trials, with increase in

duration of independence of 1.3-4.1
months and delay in time to institu-
tionalisation of 0.8-1 month. In pa-
tients with moderate to severe Alzhe-
imer’s disease, clinical trial data sug-

gests that the addition of Memantine
(10mg hd) to therapy of patients who
were stable on an AChE inhibitor
produced additional benefit."

Available pharmacoeconomic
data from Europe and the US sup-
port the use of Memantine as a cost-
effective treatment in this patient
population. Mean total per-patient
costs were reduced by £1963 over
two years (2003 costs) in the UK
analysis and by €1687 over five
years (2001 costs) in the Finnish
analysis.?!

Summary

In ‘Buying time’ interventions which
focus on neurotransmitter failure in
patients with Alzheimer’s disease are
explored. Available drugs offer im-
proved quality of life, for a time, to a
significant number of patients and their
caregivers. In the October issue of
NZFP, ‘Stopping the clock’, Part 2 of
this review of therapeutic options in
Alzheimer’s disease will explore on-
going research into therapies that may
prevent the development of Alzheim-
er’s disease or halt its progress.
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Proactive support in primary care can avert admissions

‘Despite our busy lives, few of us want to see our older relatives become a burden to the state. Our experience is that the involvement

of an interested primary care team expressing concern is often enough to move relatives to act when action is required. In New

Zealand substantial family input is reported to lighten general practitioners’ load by reducing the need to resolve social issues. In the

United Kingdom healthcare professionals must take the initiative, but when they do we have found that the family is not far behind.

Jiwa M. BMJ 2004, 328: 350
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