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PHARMACEUTICAL CARE

(14) PARKINSON’S DISEASE

By Fiona Thomson, MSc, MRPharmsS, Aileen Muir, MSc, MRPharmsS, Jenny Stirton, MSc, MRPharms,
Graeme Macphee, MBChB, FRCP, and Steve Hudson, MPharm, FRPbharmsS

arkinson’s disease (PD) is a pro-
gressive neurological disorder,
characterised by tremor, rigidity
and bradykinesia, which affects at
least 120,000 people in the United King-
dom.! PD is the result of degeneration of
dopaminergic neurones in the substantia ni-
gra of the midbrain and, typically, 70-80 per
cent of these neurones have died before the
syndrome becomes clinically apparent.

The pharmacological treatment of PD
is complicated by controversy surrounding
initial choice of agent as well as the progres-
sive nature of the condition, the occurrence
of co-morbidities and the long-term effects
both of the disease and the drugs used to
treat it. Currently treatment is symptomatic
only since there is insufficient evidence of
the effect of any agent on disease progres-
sion.

Pharmaceutical care is directed towards
monitoring the effects of therapy and regu-
lar medication review to ensure the neces-
sary individualisation of treatment for
optimum symptom control.

The cause of PD is unknown, although
environmental and genetic factors have
been implicated. The lack of a biological
marker, and difficulties with clinical diagno-
sis, make genetic studies difficult. Family
history is present in 20-30 per cent of pa-
tients and is thought to be most important in
those with early-onset disease. Recently,
single gene defects have been identified in
some families with PD. Mutations of the al-
pha synuclein gene are an uncommon cause
of PD. In contrast, a single gene defect for
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This article discusses the clinical features,

diagnosis, treatment and individual patient

care of people with Parkinson’s disease

the “parkin” gene is a relatively common
cause of PD in people aged below 60 years.
Genetics might, in the future, have a role in
pharmacological treatment, such as in pre-
dicting response to treatment or adverse ef-
fects.2

Pathological changes in PD occur not
only in the substantia nigra but also involve
the thalamus, hypothalamus, limbi and
neocortex. The pathological hallmark of
PD is the presence of Lewy bodies in the
neurones. A Lewy body is an intracytoplas-
mic inclusion body containing alpha synu-
clein, ubiquitin and proteases. The
function of Lewy bodies is unknown but
might be related to the disposal of abnor-

hood of cognitive impairment. The rele-
vance of different subgroups in treatment
strategies is unclear.*

CLINICAL FEATURES

The three main clinical features of PD are
tremor, rigidity and bradykinesia. Other as-
sociated symptoms are listed in Panel 1.

EPIDEMIOLOGY AND PUBLIC HEALTH
IMPLICATIONS

Parkinson’s disease is the second most com-
mon neurodegenerative disorder (after

Alzheimer’s disease). Of the population aged

mal protein aggregation.
Lewy bodies can also be
found in the brains of
people with other neuro-
logical diseases such as
Alzheimer’s disease and
motor neurone disease. It
is controversial whether
dementia with Lewy bod-
ies represents a specific
pathological entity dis-
tinct from PD, or
whether the two condi-
tions are part of the same
spectrum of disease.?

Other neurotransmit-
ters, in addition to
dopamine, such as sero-
tonin and noradrenaline
are affected in PD and this
could explain some of the
non-motor abnormalities
of the disease, eg, depres-
sion.

The existence of dif-
ferent subgroups of PD
has been suggested. For
example, some elderly pa-
tients exhibit more rapid-
ly progressive disease with
postural instability and L-
dopa-unresponsive  fea-
tures such as cognitive
impairment. On the other
hand, some younger pa-
tients experience a more
benign clinical course,
with  tremor-dominant
symptoms and less likeli-
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Panel 1: Clinical features

CARDINAL FEATURES

o  Tiremor Tremor is characteristically present at rest and
initially tends to occur unilaterally. Because of the char-
acteristic movements of the fingers, it is described as
“pill-rolling” tremor. Postural tremor can also occur

® Rigidity Rigidity is resistance to passive movement of
a limb. It may occur as “lead-pipe” or “cog-wheel”
rigidity

®  Bradykinesia Bradykinesia is slowness of, and decrease
in, automatic movement that affects initiation of vol-
untary movement. Fatiguing of repetitive movements
(where the amplitude of these movements becomes
progressively less) also occurs

ASSOCIATED FEATURES

Hypomimia (mask-like face)

Micrographia (small writing)

Impaired blinking

Monotonous speech

Reduction in speech volume

Autonomic abnormalities, including postural hy-

potension, constipation, urinary problems, sexual dys-

function, impaired thermoregulation, pain and

Sensory symptoms

e Dysphagia (swallowing difficulty) and sialorrhoea
(drooling of saliva)

e Gaitabnormalities, postural instability, falls

o  Weight loss, sometimes associated with dysphagia

e Neuropsychiatric complications, eg, depression, con-
fusional states, dementia and psychosis

e Sleep dysfunction
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over 65 years, 1 per centis affected with PD,
rising to 2 per cent in people aged over 80
years.! The estimated overall prevalence of
idiopathic PD is 100-160 per 100,000 of the
UK population, with an annual incidence of
12 new cases per 100,000.56 Prevalence in-
creases considerably with age to 800-900
per 100,000 of those aged 70-79 years and
1,300 per 100,000 of those aged over 80
years.58 A community pharmacy serving
5,000 patients might be expected to have
five to eight patients with PD. Approxi-
mately 5 per cent of patients are diagnosed
before the age of 40 years. A comparison of
prevalence of PD across several European
countries has shown no major differences.?
Defining the social and economic bur-
den of PD is difficult. Although the preva-
lence in the general population is not high,
the effects of the disease on sufferers, fami-
lies and carers are considerable.!® The dis-
ease results in decreasing motor function
with progressively worsening mobility and
impairment in activities of daily living

Advantages
Most effective drug
Patients universally respond

(ADL). After five years of illness, 25 per
cent of patients are unlikely to be able to
work, increasing to 80 per cent after nine
years.!! The debilitating effect of PD is re-
flected by increased mortality compared
with the general population.!2.13

PD patients’ quality of life is affected by
the fact that they report more pain, less en-
ergy, more social isolation and more sleep
disorders than healthy elderly people. De-
pressive symptoms, presence of sleep disor-
ders, and low degree of independence are
variables that most strongly predict quality
of life scores.!1* Depression, in particular, is
common in PD!5 and among carers of peo-
ple with the disease. Dementia was found in
44 per cent of PD patients over the age of 60
years in a community-based study.!¢ Risk
factors for dementia include older age at on-
set of PD, longer duration of disease, severi-
ty of initial motor deficit and psychotic
reactions to L-dopa.!7-19

One study, looking at drug usage in
Dutch nursing homes, showed that 6 per

Advantages
One of most effective anti-PD
agents

Motor effects benefit patient’s
employment capacity
Disadvantages

Does not stop PD progression
Long term L-dopa syndrome:
dyskinesia and motor fluctuations
Not all features respond to L-dopa
(such as freezing, falls, dementia)

Selegiline may be
sometimes considered for
initial symptomatic
treatment to delay
L-dopa therapy

e

L-dopa sparing

Reduced L-dopa complications
Possibly neuroprotective
Disadvantages

Less effective than L-dopa
Important side effects (NB elderly
with cognitive impairment)

Do not stop disease progression

Decision to start drug treat-
ment when symptoms
significantly impair
daily living activities

e age,

Choose pathway based on

e co-morbidity,
e patient preference

LEVODOPA
+

Decarboxylase inhibitor

DOPAMINE AGONIST

At all stages of

treatment
LEVODOPA consider appropriate Add LEVODOPA or
Controlled Release management of other LEVODOPA
and/or features such as Controlled Release
Add COMT inhibitor TEUEpEEilEUie
disorders, depression,

hallucinosis and
dementia

Add oral DOPAMINE
AGONIST

Add COMT inhibitor

APOMORPHINE
(or surgical option)

/\

Consider option of adding
amantadine as antidyskinetic agent

Figure 1: Possible drug treatment pathways in PD (adapted from Bhbatia et al?#)
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cent of patients had a diagnosis of PD.20
Data from five European studies indicate
that patients with PD are about five times
more likely to live in an institution than
those without PD. The highest risk factors
for nursing home admission are old age,
ADL score, hallucinations, dementia and
disease progression.2!

CLINICAL MANAGEMENT

Four stages of clinical management have
been identified in PD and they might be
useful in guiding treatment. They are:2?

Diagnosis and treatment initiation
Stable maintenance

Complex

Palliative stage

Treatment algorithms have been pub-
lished?? and, in the UK, guidelines were
produced by the Parkinson’s Disease Con-
sensus Working Group in 1998 and updated
in 2001.2425 These are guidelines based on
the available evidence and clinical expertise
of the UK-based working group, although it
is accepted that there is a lack of published
evidence to support many of the important
questions in PD treatment. Figure 1 shows
an outline of possible treatment pathways.

L-dopa  (levodopa),  which s
metabolised to dopamine, is the mainstay of
treatment of PD. It is almost always com-
bined with a dopa-decarboxylase inhibitor
(DCI) which inhibits peripheral breakdown
to dopamine. This allows smaller doses of
L-dopa to be used and enables more L-dopa
to cross the blood brain barrier and produce
its therapeutic effect. It also minimises pe-
ripheral side effects such as nausea, vomiting
and hypotension. The duration of biological
effects of L-dopa are more complex and
prolonged than can be explained by plasma
concentrations and the drug’s short plasma
half life (approximately 90 minutes). The L-
dopa response may comprise a “long dura-
tion response” and a “short duration
response” where only the latter seems to be
linked to plasma L-dopa concentration.26

The development of dopamine agonists
(DAs) which bind directly to the postsynap-
tic receptor has sought to produce a more
predictable and sustained biological action
than that of L-dopa. There has been interest
in the use of agents other than L-dopa early
in the disease on the basis that this may de-
lay the long-term adverse effects of L-dopa.
In addition DAs do not need to be stored by
diseased dopaminergic neurones and they
appear to reduce dopamine turnover and re-
sultant free radical production. The impli-
cation, theoretically, is that they have a
neuroprotective effect, although the clinical
relevance is as yet unproven. Table 1 de-
scribes the currently available oral
dopamine agonists.

Entacapone is useful only as adjunctive
treatment to L-dopa. It has no anti-
parkinsonian effect of its own and acts by
preventing breakdown of L-dopa to
dopamine in the periphery through inhibi-
tion of catecholamine-O-methyltransferase
(COMT). COMT is the secondary pathway
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for L-dopa metabolism and it becomes more
prominent in the presence of dopa-decar-
boxylase inhibition. The theoretical benefits
of COMT inhibition include prolongation
of L-dopa duration of action and an increase
in L-dopa availability in the brain.

Various surgical techniques have been
used in PD. The risk-benefit of surgical
treatments requires full assessment of indi-
vidual characteristics including cognitive as-
sessment and optimal pharmacological
management, including apomorphine,
which is usually preferred before surgery.
There is a lack of evidence for the effective-
ness of surgery compared with drug treat-
ment but a major clinical trial is currently

under way in the UK.

Diagnosis and treatment initiation Diag-
nosis and management should be undertak-
en by a specialist in PD, wusually a
neurologist or geriatrician, preferably work-
ing in a specialist clinic. Diagnosis is made
on clinical grounds, and a general practi-
tioner, who is unlikely to have more than
three or four PD patients on his list, may
find accurate clinical diagnosis difficult.
Challenge tests with L-dopa or apomor-
phine as an aid to diagnosis are no longer
routinely recommended.?’” GPs are advised
not to start L-dopa before referral because
of the move towards use of dopamine ago-
nists earlier in disease. Even small amounts
of L-dopa theoretically can “prime” the ear-
ly PD patient for development of long-term
complications.2

Early clinical signs can be mistaken for
other disorders, such as frozen shoulder.
The diagnosis of PD might be incorrectly
made in patients who have essential tremor

TABLE 1: DOPAMINE AGONISTS CURRENTLY AVAILABLE FOR ORAL USE IN THE UK

Drug Type, receptor action Licensed indications Usual frequency of dosing

Bromocriptine  Ergot derivative Monotherapy Three times a day
D, receptors and with L-dopa

Lisuride Ergot derivative With L-dopa Three times a day
D, and D, receptors

Pergolide Ergot derivative Monotherapy Two to three times a day
D, and D, receptors and with L-dopa

Pramipexole Non-ergot With L-dopa in Three times a day
D,and D; selective advanced PD

Cabergoline Ergot derivative With L-dopa Once a day*
predominantly D, receptors

Ropinirole Non-ergot Monotherapy Three times a day
D, and D; selective and with L-dopa

*Very long acting 7-28 days

or atypical parkinsonian syndromes, such as
multiple system atrophy or progressive
supranuclear palsy. Symptoms also overlap
with other common disorders of ageing,
such as Alzheimer’s disease and cerebrovas-
cular disease.28 Drug-induced parkinsonism
might occur, especially in older persons.!

Recent drug history should be reviewed
at the time of diagnosis. Some drugs precip-
itate parkinsonism or exacerbate pre-exist-
ing PD, particularly in elderly patients in
whom dopamine receptor reserve may al-
ready be diminished. Although usually re-
versible,  drug-induced  parkinsonism
persists in approximately 30 per cent of cas-
es and may represent an “unmasking” of
subclinical parkinsonism.29:30

Drugs which might precipitate parkin-
sonism should usually be stopped, and initi-
ation of PD treatment should be delayed for
three months, if possible, to see if symptoms
resolve. Anticholinergic drugs can be used

TABLE 2: SOME DRUGS WHICH CAN INDUCE OR EXACERBATE PARKINSONISM?29:30,37

Drug/drug class

Evidence for effects and comments on management

Antiemetics
e Metoclopramide
e  Prochlorperazine

Antipsychotics

Calcium channel blockers
e  Flunarizine
e Cinnarizine

Other drugs

e Naproxen/other
NSAIDs

Captopril
Amiodarone
Phenytoin
Valproate

Lithium

Oral contraceptives
Selective serotonin
reuptake inhibitors
(SSRIs): fluoxetine,
paroxetine,
fluvoxamine and
sertraline

Well documented evidence, particularly in elderly patients. Drug of
choice for treating nausea in PD is domperidone, which is a peripheral
dopamine antagonist

Antispychotics such as haloperidol are a well-documented cause of
drug-induced parkinsonism. This is a dose-dependent effect and seems
to be related to the extent of dopamine D,-receptor blockade. It may be
less common with the newer atypical antipsychotics. The choice of an-
tipsychotics in patients with PD is discussed further in Table 5

Some reports of exacerbation/precipitation of PD, particularly with
flunarizine and cinnarizine. Research is ongoing into the potential
benefits of calcium channel blockers in PD but no conclusive evidence
is available at this stage

These drugs have all been implicated in case reports in causing or
exacerbating parkinsonism but these cases are mainly anecdotal and
causality has not been established. Tremor with valproate is well
documented. The evidence of a problem with SSRIs is limited to case
reports and is insufficient to preclude their use where required
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to reverse the effect but can increase the risk
of irreversible tardive dyskinesia, as well as
provoking neuropsychiatric symptoms.3!
Table 2 shows some drugs associated with
parkinsonism. At all stages of treatment it is
important to avoid drugs that could exacer-
bate the condition, wherever possible.

Stable maintenance: Early PD Controver-
sies surround the treatment of early PD, in-
cluding when to initiate therapy and which
drug to use first. There is debate around
whether any drugs offer neuroprotective ef-
fects, whether delaying initial treatment
might minimise the risk of long-term motor
complications, and whether early treatment
with dopamine agonists offers better long-
term outcomes than L-dopa. Treatment
should be started when there is significant
functional disability affecting ADL, and this
should be discussed with the individual pa-
tient.! Factors influencing initial treatment
choice include age-related co-morbidities
(particularly cognitive impairment and car-
diovascular disease) and severity and type of
disease, for instance whether symptoms of
tremor or bradykinesia are predominant.
Factors such as lifestyle and occupation, as
well as patient, carer and prescriber prefer-
ence, should be considered in deciding
which treatment to use.23:25 The evidence-
currently available for treatment choices is
summarised in Table 3.

Anticholinergic agents may be effective
for treatment of tremor in early disease, but
have only mild benefits on rigidity and
bradykinesia.2* There is no evidence for
benefit in later disease and they may exacer-
bate cognitive impairment. They should be
avoided in elderly patients but psychiatric
complications may occur even in younger
patients.32.33 The UK Parkinson’s Consen-
sus Group suggests that anticholinergic
drugs should be used sparingly and at the
lowest effective dose.?’ They should be
withdrawn (slowly if appropriate) as the dis-
ease progresses and other PD drugs are
added. Peripherally acting anticholinergics
such as propantheline can sometimes be
useful for symptoms of hypersalivation.

There is now evidence to support the
possible benefits of using DAs instead of L-
dopa as first line treatment?3:25 although the
issue is controversial3435 DAs may be se-
lected, even though they offer slightly re-

duced motor benefit compared with
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TABLE 3: SUMMARY OF CLINICAL EVIDENCE FOR USE OF ANTIPARKINSON’S DRUGS

Evidence based findings

Recommendations?’

L-dopa (combined with decarboxylase inbibitors)

L-dopa provides effective symptomatic treatment in 80 per cent of
patients?’ but ultimately limited by motor fluctuations (especially in
young-onset patients), dyskinesias and neuropsychiatric problems.2’
Comparison with dopamine agonists in early PD found early L-dopa
use associated with development of dyskinesia.

Although accelerating disease progression occurring as a consequence
of potentially neurotoxic radicals derived from L-dopa metabolism
has been postulated this has never been confirmed in human studies.!
Detrimental effects on disease progression (perhaps attributed to
neurotoxic radicals?3) await confirmation.38

Modified release preparations may improve motor control early in
disease but there is insufficient evidence of long-term reduction of
complications.39-41

Selegiline

Selegiline delays the need for L-dopa therapy in PD by approximately
one year.#-# Although a neuroprotective effect has been suggested,
benefit is not sustained over time#:46 and it is likely to be a sympto-
matic effect.

An association between selegiline and excess mortality in one study
has not been confirmed by a meta-analysis of five studies.+547

Amantadine

The only evidence for amantadine is from small trials. It can improve
akinesia (freezing) and rigidity, but has only mild effects on tremor. It
can also improve dyskinesias for six to 12 months.49-5! The mean dose
of 350mg used for dyskinesia in clinical studies was higher than usual-
ly prescribed. Lower doses can also be effective since benefits have
been reported in some patients during dose titration.

Entacapone

A combination of entacapone and L-dopa maintains consistent L-
dopa delivery to the brain.’2 However, there is a lack of comparative
data with other first-line treatments. For patients already established
on L-dopa, entacapone increased “on” time by 30-60 minutes, espe-
cially in patients who had a low proportion of “on’”time, and reduced
“off” time by approximately three hours, with a 12 per cent reduction
in L-dopa dosage in clinical trials (NOMECOMT, SEESAW tri-
als).53:4 In one study comparing the addition of a COMT inhibitor
(tolcapone, no longer available) with dopamine agonist (bromocrip-
tine) as adjunctive treatment to L-dopa, similar effects on motor
function were identified although tolcapone had benefits in terms of
side effects and dose titration.55

Oral dopamine agonists

As monotherapy early in disease

Oral dopamine agonists are effective in early PD for study periods of
up to 12 months.56-58 Studies over two to five years comparing L-
dopa with a dopamine agonist, in early PD, found a lower incidence
of dyskinesias and hallucinations with pramipexole, cabergoline or
ropinirole.39-62

Although there are concerns about the adverse effects of dopamine
agonists in the elderly®® (eg, cognitive impairment and postural hy-
potension), a recent restrospective study of 69 patients aged over 80
years indicated that they were well tolerated in 46 per cent of patients,
indicating the potential benefit of these agents in carefully selected
patients in this age group.6*

As adjunctive therapy

Various studies have shown the benefits of dopamine agonists as
adjunctive therapy to L-dopa.65-67

Apomorphine

Apomorphine is a useful treatment for motor fluctuations. It can
reduce daily “off” time by more than 50 per cent in patients with
on-off motor fluctuations, with extended benefits seen in up to eight
years of follow-up.6?

Continuous infusion results in reduction in dyskinesias.”07t

L-dopa remains the gold standard in PD treatment and is particularly useful
for bradykinesia and rigidity. Strategies to avoid long-term complications
include use of other drugs such as dopamine agonists for symptomatic relief,
especially in biologically younger patients. All patients will eventually need L-
dopa whether as adjunctive or initial treatment. The L-dopa dose inevitably
needs to be increased as symptoms progress. Slow improvement in patient
response during the first six to 18 months is generally maintained for about
two years before slow decline occurs. Conversion to modified release L-dopa
may be useful to help manage motor fluctuations in which case altered
bioavailability may necessitate slightly larger doses.

Selegiline can be considered as a possible neuroprotective agent early in
disease but evidence is from in vitro studies. Its main use is as an option in
patients with “wearing off” fluctuations with L-dopa in later disease where it
can increase the duration of dopaminergic response.*8 Alternative options such
as sustained release L-dopa, COMT inhibitors, and dopamine agonists should
also be considered. Despite a decline in selegiline use, there is no need to with-
draw patients already established on the drug if it is well tolerated.

Selegiline should not be used in patients with postural hypotension or dementia
because of a risk of falls.

Amantadine can be used in early disease to delay use of L-dopa but there is less
evidence for this compared with other agents. Tolerance can develop,
although there is insufficient evidence to substantiate this. A trial of oral
amantadine may be reasonable before progressing to more complex treatments
such as apomorphine or surgical procedures.

Use as adjunctive treatment to L-dopa. It has theoretical benefits at any stage
of the disease.

Dopamine agonists have theoretical advantages over L-dopa, including a
longer half-life resulting in more prolonged dopaminergic stimulation.

The results of the clinical trials comparing L-dopa with dopamine agonists in
early disease may also be more applicable to younger patients who may more
closely match the patients included in the trial and be less likely to have co-
existing dementia or other co-morbidities.t

Dopamine agonists are increasingly being used as monotherapy, early in
disease, in suitable patients for the prevention of dyskinesias.

Apomorphine given as intermittent injections is useful as “rescue” therapy for
“off” periods, particularly for patients who have two or three “off” periods a day,
and can relieve associated dystonia (sustained muscle contractions causing
twisting and repetitive movements or abnormal posture) and pain. In those
requiring multiple injections, or who are unable to anticipate “off” periods and
inject in time, continuous infusion is preferred. Continuous infusion (usually
only during waking hours) is useful for troublesome dyskinesias. It can
allow reduction in oral dopaminergic medication and reduction in dyskinesia.

L-dopa, because this reduced motor benefit  tients. Consideration also needs to be given ~ which can have an improved safety profile
may be less disabling than severe dyskinesias ~ to patient acceptability of an increased risk  (in terms of ergot-related side effects), or
later in disease, and so may be offset by are-  of hallucinations with dopamine agonists.36  use of longer acting agents such as cabergo-
duction in these effects. Such considerations ~ Other considerations in treatment choice line to allow less frequent dosing.

may be particularly relevant in younger pa- include the use of non-ergot derivatives, In practice, L-dopa plus a DCI remains
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the therapy of choice in older patients be-
cause of its greater effectiveness in improv-
ing functional ability. Very elderly patients
with limited life expectancy are likely to re-
ceive L-dopa for a shorter time, thus lower-
ing the likelihood of L-dopa-related motor
complications emerging. In patients with
cardiac disease or cognitive impairment L-
dopa may also be a better first choice than
DAs because of a lower risk of cardiovascu-
lar or central side effects.23:25 Future deci-
sions about drug choice will depend on the
outcome of further research into whether
DAs are neuroprotective. Theoretically, L-
dopa can increase oxidative stress with resul-
tant neurotoxicity, although this is not
proven in vivo.

Treatment initiation is usually followed
by a “honeymoon” period of stable mainte-
nance where symptoms are well-controlled.

Complex stage and progressive disease As
PD progresses, adjustment of medication by
addition of adjunctive agents, increased dos-
es and/or increased frequency of doses is
usually required. Disease management also
becomes complicated by the development of
motor fluctuations requiring an increasing
resort to polypharmacy. Almost 50 per cent
of patients on L-dopa develop motor fluctu-
ations after five years of therapy and almost
all patients experience this effect after 10
years. Fluctuations can be unpredictable and
difficult to manage, particularly in late-stage
disease. Associated neuropsychiatric and au-
tonomic symptoms can become trouble-
some and the management of the patient
becomes a balancing of the cost of unwanted
effects against the motor benefits of L-dopa.
Current strategies being researched in early
disease aim to reduce or delay these long-
term complications. Tables 4 and 5 describe
motor fluctuations and neuropsychiatric
symptoms and possible management strate-
gies.

Advanced/late stage disease (palliative
phase) In the late stages of PD, treatment is
complicated by lack of effectiveness and in-
creasingly severe side effects. Therefore, re-
ducing the burden of unnecessary drug
treatment is important. A palliative ap-
proach to patient symptoms is required.
Features of disease progression that do not
readily respond to L-dopa include freezing
episodes, autonomic dysfunction (including
postural instability and falls), communica-
tion problems, mood disturbances and de-
mentia. Management of disease progression
requires co-ordinated multidisciplinary
care.

INDIVIDUAL PATIENT CARE

The care of patients with PD is shared be-
tween primary and secondary care teams.
Specialist clinics have become prominent. It
is preferable for the clinics to be responsible
for medication changes and dose adjust-
ments, since most GPs will have limited ex-
perience of the disease. There is increasing
interest in the development of multidiscipli-
nary teams and PD specialist nurses.92-94
The UK Parkinson’s Disease Society has

TABLE 4: MOTOR COMPLICATIONS IN THE TREATMENT OF PD1,23

Features

Management options

End of dose/wearing-off effects

Usually predictable deterioration of motor
symptoms before the next dose of drug is due.
Akinesia (freezing) can be troublesome at night.

Morning “off”
Including difficulty “getting going” and painful
“off” period dystonia

“On-off” phenomenon
Unpredictable motor fluctuations. Periods of
mobility (“on”) may be accompanied by severe

L-dopa-induced  involuntary =~ movements
(dyskinesias)  fluctuating ~ with  disabling
parkinsonism, unresponsive to medication

(“off”). Painful dystonia, panic attacks and
depression can accompany the “off” periods.
Akinesia can occur in either “on” or “off”
periods.

Dyskinesias

Severe L-dopa-induced involuntary movements
initially associated with high plasma L-dopa
concentrations (peak-dose dyskinesia). Later, a
diphasic pattern can follow at lower plasma
L-dopa concentrations as the patient is switching
“on” and “off”. This may necessitate using larger
and less frequent doses of L-dopa.

Motor fluctuations can also result from erratic
absorption and accumulation of L-dopa during
the day leading to dyskinesia in the evening
(“dme-bomb effect”). Various movements can
occur, including dystonia, which can also be a
feature of “oft” periods, making necessary the
careful assessment of symptoms in relation to
dose. With advancing disease, dyskinesias can
become severe and disabling with a narrow
therapeutic window between “on” periods and
dyskinesia with L-dopa.

e Sustained release L-dopa preparations
(especially for night-time akinesia)

e COMT inhibitor added to prolong the
effects of L-dopa

e Long-acting oral dopamine agonist or
apomorphine

e Fractionation of dose. However, use of >5
doses a day is not recommended and can
result in worsening control (the “no ‘on’
effect”) because of inadequate individual doses

e Dispersible L-dopa as a small dose
immediately on waking

e Modified-release L-dopa preparation or
long-acting dopamine agonist at night

e  Subcutaneous injection of apomorphine may
occasionally be required

e Consider patient preference. Many patients
prefer to have decreased periods of “off” time
even at the expense of increased periods of
dyskinesias

e Reduction of L-dopa dose

e Switch to ordinary release preparations from
sustained release preparations

e Add COMT inhibitor or a dopamine agonist
with a reduction in L-dopa dose

e Add amantadine

e Add apomorphine infusion with reduced oral
dopaminergics

been instrumental in developing a network
of PD specialist nurses in the UK who are
able to co-ordinate multidisciplinary care.
Good communication between specialists
and primary team members and carers is
important and regular contact between pa-
tients/carers and their pharmacist plays an
important part in chronic disease manage-
ment. A guide for primary care teams deal-
ing with PD has recently been published by
the Parkinson’s Disease Society?> and this
group, among others, supports the pharma-
cist’s role in teams managing patients with
PD.9697 Examples of UK pharmacists’ ini-
tiatives include plans for a medicines man-
agement project’ and a pharmacy service
providing a “PD medication helpline” in
Wales.?7 Support for carers is also important
to address the stress and social isolation they
sometimes experience.?9? Adverse mental
health effects are widely reported among
carers, and can be worse if the patient for
whom they are caring is cognitively im-
paired.1% A patient education programme
can improve both the patient’s and carer’s
quality of life.101,102
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Community pharmacists can easily
identify the PD patients served by their
pharmacy, although they sometimes have
more personal contact with the carers than
with the patients themselves. Patient med-
ication records offer an important check
when changes in dose and formulation of
medicines are made. Swallowing difficulties
may necessitate changes in formulation of
medicines.

Patients’ diaries of timing of medication
doses in relation to symptoms can be useful.
Opver-use or under-use of medication can se-
verely affect the assessment and manage-
ment of motor fluctuations. Confusion can
contribute to compliance problems and sim-
plification of dosage regimens is not usually
possible in PD. Complex dosage regimens
can also limit the use of compliance aids.

Table 6 summarises the range of phar-
maceutical care issues arising from the man-
agement of PD. The major challenge in
pharmaceutical care is to optimise the use of
agents available to manage the symptoms of
disease. Individualisation should take into
account all the patient’s associated clinical
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problems. Although the focus of drug thera-
py discussion may be the control of motor
symptoms, neuropsychiatric symptoms can
be troublesome for many patients. Problems
such as depression, dementia, psychosis,
sleep disturbances and fatigue, coupled with
impaired functional activities, highlight the
need for patents to be assessed
individually.103

Patient education about drug therapy is
important at all stages of treatment of PD,
especially when treatment is introduced,
when changes to treatment are made, when
patients request information and when
problems are identified. There is evidence
that patents often lack knowledge about
their disease and its management.1%¢ Diffi-
culties with communication can occur when
talking to patients with PD, and this can be
addressed by timing discussions around the
best time for the patient.

Minimising side effects is important in
the management of PD and requires strate-
gies such as timing adjustment, addition of
adjunctive therapy, starting at low doses and
only increasing doses gradually. In the case
of dopamine agonists, confusion and postur-
al hypotension can be minimised by gradu-
ally increasing the dose at the start of
treatment. Tolerance to side effects develops
over days or weeks. When dopamine ago-
nists are used as an adjunct to L-dopa, a cor-
responding reduction in the L-dopa dose
may be possible. Dose titration can be facili-
tated by use of “starter packs” which are
available for some of the newer agents.
These packs include tablets for the first few
weeks of treatment which are taken at in-
creasing doses. Patients require careful edu-
cation on the correct use of these packs, and
the changeover to maintenance dose, to
avoid the confusion that can arise when in-
creasing tablet strengths are used.

Occasionally it is useful to change from
one dopamine agonist to another, for exam-
ple if a side effect has occurred or where ad-
ditional benefit may be expected. Two
strategies for changeover have been suggest-
ed: either by starting the new agent at a low
dose and increasing gradually while tailing
off the original agent, or by switching
overnight, usually under medical supervi-
sion, to an equivalent dose of the new agent.
The latter approach may be more successful
and cause less disability during modifica-
tion.105

Selegiline can cause sleep disorders, in-
cluding vivid dreams and hallucinations, due
to its metabolism to amphetamine and am-
phetamine derivatives. To minimise effects
on sleep it should not normally be given af-
ter 2pm. The lyophilisate formulation of se-
legiline (Zelapar) is absorbed buccally and,
theoretically, metabolite generation should
be reduced with potential clinical advan-
tages, although results of trials to confirm
this are awaited. Selegiline can contribute to
postural hypotension, which is a symptom
that can be troublesome in PD patients. Se-
legiline should be avoided/withdrawn from
use in susceptible patients because of the
risk of falls. Postural hypotension may also
be a limiting factor in the use of dopamine
agonists.
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TABLE 5: NEUROPSYCHIATRIC COMPLICATIONS IN THE TREATMENT OF PD

Features

Management options

Depression

Depression occurs in about e
40 per cent of clinic pa-
tents and is under-
diagnosed and under-treat-
ed.’2 Symptoms include
apathy, fatigue and sleep e
disturbances.

Most PD  patients  will
develop depression at some
time. No clear association
between depression and
motor disability has been
found.” There may be an
association with cognitive
dysfunction,  with  an
increased risk of developing e
dementia.’#

Psychosis
Psychosis occurs in 20 per
cent of PD patients and is

the commonest cause of motor function:

Severe dementia occurs in

at least 10-30 per cent of e
patients with advanced o
disease and many others
have some degree of
cognitive impairment.8?

Although depression is linked to a reduction in brain
catecholamines, serotonin or dopamine, it is not always alleviated
by L-dopa or dopamine agonists. However, strategies to reduce
motor fluctuations can help some patients where mood changes
correspond to “off” periods

There are few controlled studies of antidepressants in PD, and
none with SSRIs.”5 Tricyclic antidepressants started at low doses
have demonstrated adequate efficacy and tolerability’¢ but may
worsen cognitive impairment or postural hypotension. Although
SSRIs have anecdotally been associated with extra pyramidal side
effects, this is insufficient to preclude use and there is some
evidence that paroxetine is tolerated.”” SSRIs should not usually
be used in patients taking selegiline because of a risk of serotonin
syndrome.’8 In practice, selegiline would normally be discontin-
ued if an SSRI was required

The use of non-pharmacological treatments, eg, psychotherapy,
should also be considered

Psychosis requires careful step-wise adjustment of drug treatments?
and a trade-off between control of psychosis and reduced control of

Reduce or stop anti-PD medication, starting with those agents
with the least favourable risk ratio, eg, anticholinergics first,
followed by selegiline, amantadine, dopamine agonists and
COMT inhibitors. If neurotoxicity is precipitated by a recent
addition, it is sensible to withdraw that agent first

Add an antipsychotic at a low dose (see below)

The most substantial evidence of benefit in treating psychosis without
exacerbating parkinsonism relates to clozapine.®38%+ However, its
adverse effect profile, including blood dyscrasias, haematological
monitoring requirements and cost, precludes its use as first line
treatment in the UK. Quetiapine has shown promising results in
small studies but further controlled trials are awaited.85-87 Olanzapine
may be useful but is associated with deterioration in motor
function.8288 Early interest in risperidone has declined due to

Antipsychotics, including atypical agents, are not routinely
recommended for use in patients who have dementia with Lewy bodies
or PD since they may be sensitive to their effects.8! Use of anti-
psychotics therefore requires specialist guidance. Cholinesterase
inhibitors are an alternative option and are discussed in more

Drugs that cause cognitive impairment, such as anticholinergics,
should be avoided if possible.?* Drug withdrawal should be slow
to avoid worsening of confusion

See above for adjustments of PD drug treatment

Cholinesterase inhibition, in particular the use of rivastigmine
(an unlicensed indication), has been tried?!

nursing  home  place- o

ment.7%80

Antipsychotic drugs can

exacerbate  parkinsonism

and can cause severe

reactions (eg, neuroleptic o Reduce L-dopa dose

malignant syndromes!). °
associated exacerbation of parkinsonism
detail below

Dementia

Some PD patients exhibit e

cognitive impairment.

Care should be taken to ensure the
drugs are started at low doses, especially in
the elderly, and individualised accordingly.
For example, selegiline should be started at
2.5mg daily in the elderly to avoid confusion
and agitation. L-dopa therapy should be
started at a low dose, especially in the elder-
ly (50mg L-dopa, eg, as 62.5mg co-carel-
dopa, three times a day), and increased
gradually to a dose that provides sympto-
matic control with minimal side effects. Ide-
ally, an L-dopa preparation which provides a
sufficient daily dose of DCI is used. A DCI
dose of 75mg of benserazide in co-benel-
dopa (Madopar) or carbidopa in co-carel-
dopa (Sinemet) is recommended, although
this is not achievable at the lowest starting
doses.

There is no evidence for either co-carel-
dopa or co-beneldopa being more effective,
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but some centres use only one product to
minimise confusion. Both products can be
given to patients with swallowing difficulties
(Madopar is a dispersible formulation and
Sinemet tablets can be crushed and dis-
solved) although dispersion of the tablet be-
fore administration will shorten the onset
and duration of action. The faster onset of
action can be utilised clinically by adminis-
tration of a small dose dissolved in water as
the patient wakes to provide morning mo-
bility. Pharmacists and prescribers should be
vigilant to ensure that the patient receives
the L-dopa formulation that is intended. A
chart outlining the preparations available
with a photograph of each individual tablet
is available from the Parkinson’s Disease So-
ciety and is useful for clarifying individual
preparations being taken by the patient.
L-dopa should be taken with food, at
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TABLE 6: PHARMACEUTICAL CARE IN PARKINSON’S DISEASE

Stage of treatment Actions Points to consider at each stage
Treatment plan Verify the plan in respect of ~ ®  Stage of treatment, ie, initiation/stable maintenance/complex/palliative stages
e DPatent e Patients e  Specialist confirmation of diagnosis and treatment plan
comprehension/ characteristics e Conformity of drug choice with current guidelines or specialist recommendations
active participation e Medication e  Shared care arrangements and hospital/clinic attendance
e DPatient’s suitability e  Presence of co-morbid states that complicate diagnosis and management
characteristics e Patient’s needs for e Concomitant therapy that may influence treatment/evaluation. Consider drugs that can
e Indication (the need education exacerbate or precipitate associated conditions, eg, anticholinergics can exacerbate dementia.
for each drug) e Concordance and Identification of medication that can cause or aggravate parkinsonism, or interact with
e Drug history agreed expectations medication, eg, antipsychotics, anti-emetics
e Choice of medication  Modify the plan to address @  Accuracy of drug history for all prescribed and non-prescribed medicines
e  Contraindication/ e  Specific educational @  Whether the patient is receiving hypotensive medication because dopaminergic drugs may
interaction needs reduce blood pressure
e Conformity to e Need for o Health beliefs of the patient, understanding of disease, expectations with regard to treatment
guidelines individualisation of goal, complications and impact on quality of life, social circumstances, family environment,
o  Continuity of care treatment plan family understanding of condition and support
e Patient comprehension of the continuous nature of therapy and the likely changes in
responses necessitating medication adjustment
e  Self-management plan and patient’s records of symptoms in relation to dosing. Knowledge of
patient’s daily routine may help decisions about medication timing
e Responding to patient’s information needs. Access to patient support groups, eg, the
Parkinson’s Disease Society. Explain expected adverse effects and ensure treatment plan
addresses them, eg, nausea and hypotension caused by dopamine agonists might require
domperidone
Implementation Monitor the patient for e Compliance with current therapy, including ability to handle and swallow formulations
e Dose e Continuing prescribed. Blister packs may be problematic
e Frequency suitability of drug/ e Patent involvement in self-monitoring and documentation of symptoms. Patient diaries
e Timing dose regimen recording dose times/symptoms can be useful
e Compliance e Signs/symptomsof e Initiation of treatment at low doses with dose titration to avoid adverse effects
o  Clinical signs effectiveness and e Individualisation of medication dose and timing to suit patient preferences and lifestyle to
e Laboratory markers toxicity obtain optimal effect while maximising compliance and minimising side effects. Systems of
Adjust the process by regular drug administration rounds in hospitals and residential/nursing homes may cause
e Further difficulty
individualisationin e  Securing support and information from relatives/carers and health care professionals, eg, district
response to nurses, where appropriate to help with complicated treatment regimens, eg, apomorphine
monitoring e  Asking and advising patient about use of self-medication/ complementary medicines
o Considering effects of changes in mental and physical function on ability to self-medicate
e  Over-use of medication may be a specific problem requiring education of patients on the
disadvantages (eg, limiting future therapeutic options, increasing risk of immediate and long-
term adverse effects)
e  Specific tests required for drugs used, eg, Coomb’s test for apomorphine, blood pressure
monitoring with dopamine agonists
®  Checks for drug interactions including purchased and complementary products
e Transfer of information between primary and secondary care
e Changes in doses of current medication when new medication introduced, eg, entacapone
might necessitate reduced L-dopa dose
Clinical outcome Confirm evidence of e Acknowledgement of degenerative nature of condition and patient expectations of treatment
e Therapeutic benefit  treatment success e Attainment of therapeutic goals, eg, reduction in “off’periods or dyskinesias, improvement in
e Safety e  Reassure patient in functional ability and quality of life
e  Unwanted symptoms relation to agreed e Indications for treatment plan revisions, such as persistent symptoms, disease progression,
e Recorded adverse expectations complicating features (such as adverse effects, co-morbidity and polypharmacy), changes in
drug reaction Prompt a review from compliance, referral for clinical review
o Identification of e  Reporting adverse effects to the Committee on Safety of Medicines where appropriate
treatment failure e Need for adjunctive medication. Control of symptoms, eg, hypersalivation can be helped by
e Patient’s newly peripherally acting anticholinergic drugs such as propantheline, constipation can be helped by
identified needs fibre supplements, sympathomimetic agents can help with postural hypotension
e Sharing information e  Signs of specific drug-induced symptoms, eg, breathlessness with ergot alkaloids should be
and discussion of investigated for possible pleural fibrosis, selegiline should be avoided in patients with postural
implications with the hypotension because of the risk of falls
prescriber and other o  Clinical evidence of toxicity or undertreatment
team members e Management of side effects not controlled with usual prophylactic measures

least in the early stages of treatment, to
minimise gastrointestinal (GI) disturbance.
If nausea and vomiting are a problem,
domperidone is the anti-emetic of choice
and may only be required for a short time.
Domperidone also helps to offset postural
hypotension if troublesome and might have
to be continued long-term in some pa-
tients. These patients may need to be reas-
sured if the specialist chooses to exceed the
12-week maximum length of treatment
stated in the manufacturer’s literature. In

later stages, there might be benefits in giv-
ing L-dopa before food. The standard
British National Formulary warning label
on L-dopa preparations which advises that
it should be taken with or after food is not
always appropriate. L-dopa is absorbed
from the GI tract, and transported across
the blood-brain barrier by a competitive
active transport system for large neutral
amino acids. Large protein meals might re-
duce L-dopa absorption and, therefore, L-
dopa may be better absorbed on an empty
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stomach, which might be a useful strategy
in later stages of the disease. In some cases,
redistribution of protein in the diet, under
dietetic advice, is useful.

Practical issues with COMT inhibitors
include the possible need to reduce L-dopa
dose, the need to administer them with each
dose of L-dopa and the need to warn pa-
tients about urine discoloration, which is
harmless but may cause alarm.!9 Two ap-
proaches can be used for treatment initia-
tion. A dose of COMT inhibitor can be
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added to each L-dopa dose, maintaining the
current L-dopa dose initially and then re-
ducing it if required, eg, if dyskinesias oc-
cur. Alternatively, the L-dopa dose is
reduced at the time of initiating the COMT
inhibitor, initially by approximately 25 per
cent, with further titrating of the L-dopa
dose after a few days if necessary. The ap-
proach taken should depend on whether
dyskinesias or “off” periods are more trou-
blesome. It is recommended that when
dopaminergic effects such as dyskinesia oc-
cur with combined treatment, the L-dopa
dose, rather than the COMT inhibitor
dose, is reduced.

In all patients, transfer of information
on changes in drug therapy from specialist
care to the community pharmacist can assist
continuity of care and patient compliance,
by ensuring treatment continues to be indi-
vidualised to patients’ assessed needs. Issues
in the continuity of care in the elderly PD
patient are illustrated in Case 1.

The importance of pharmaceutical care
in complex treatment in advanced disease is
illustrated in Case 2, which outlines care is-
sues in the initiation of apomorphine. Al-
though apomorphine is used in relatively
few patients at present, it has been suggested
that this treatment option is under-utilised
and its use is likely to become more wide-
spread.107 Case 2 illustrates use of apomor-
phine for disabling dyskinesia, but it may
also be used for patients with “on-off” syn-
drome as intermittent injections. The ex-
pected onset (five to 10 minutes) and
duration (40-90 minutes) of intermittent in-
jections should be discussed with the pa-
tient, and the patient and/or carer should be
shown how to operate a pre-filled apomor-
phine pen. There are numerous practical is-
sues in the management of patients on
apomorphine, necessitating a multidiscipli-
nary team approach.!08 Education of the pa-
tient, carer and relevant community health
care professionals, such as district nurses,
with continued back-up from the hospital
team is of paramount importance to the suc-
cess of treatment.

Pharmaceutical care requires health
care providers to be vigilant for symptoms
indicating changes in patients’ needs, eg,
constipation requiring laxative use, dry eyes
needing artificial tears and the need for os-
teoporosis prophylaxis in at-risk patients be-
cause of the risk of falls.!9 Certain
purchased medicines should be avoided,
such as sympathomimetic agents in cough
remedies and antimuscarinic agents in mo-
tion sickness products. Appropriateness of
analgesic use should be considered because
pain associated with PD is often unrespon-
sive to analgesics and they may contribute to
problems such as constipation. Drugs that
contribute to falls should be avoided where
possible.!10

Sometimes it is necessary to use a drug
that might exacerbate symptoms. For exam-
ple, SSRIs should be monitored carefully,
particularly in the first month of therapy, for
worsening of symptoms. Antipsychotics,
which are sometimes necessary for halluci-
nations, should be started at the lowest dose
and the dose titrated gradually. Dosing of
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Panel 2: Parkinson’s Disease Society of the UK

he Parkinson’s Disease Society (PDS) works with people who have PD, their fami-

lies and carers, and health and social care professionals. The mission of the PDS is
the conquest of PD and the alleviation of the suffering and distress it causes through re-
search, education, welfare and communication.

The work of the PDS includes:

e Research into the cause, cure and prevention of PD, and improvements in treatments
e A helpline staffed by nurses offering medical information, support and a listening ear
e Information and advice on all aspects of PD including drug treatments, surgery,

therapies, social and health care rights, benefits, driving, insurance, and employment
e Publications, audio tapes and video tapes for people with PD, their families and car-

ers, and professionals

e Comprehensive education and training programme for professionals
e A national network of field staff and branches, offering local information, support,
advice and social activities across the country

For further information please contact:

Parkinson’s Disease Society National Office, 215 Vauxhall Bridge Road, London SW1V
1EJ, tel 020 7931 8080, e-mail enquiries@parkinsons.org.uk, website www.parkinsons.
org.uk. Freephone helpline tel 0808 800 0303, available on Monday to Friday (except

Bank Holidays) from 9.30am until 5.30pm.

antipsychotics may require splitting avail-
able tablet strengths because required doses
are lower than those currently available in li-
censed formulations. For example, quetiap-
ine should be started at 12.5mg (quarter of a
tablet) at bedtime and titrated at three to
five day intervals, as tolerated, until symp-
toms are controlled or a maximum of 50mg
is reached.

A recent survey highlighted the fact that
withdrawal of regular medication is associ-
ated with an increased risk of postoperative
complications in patients with PD.111 Man-
agement of medication should be fully ad-
dressed in patients admitted to hospital for
surgery or other reasons. This means that
advice might need to be given on readjusting
dose schedules or the use of alternative
agents such as subcutaneous apomorphine
in patients who are unable to swallow.

Many patients seek information on
complementary therapies. There are few
data available on the extent of their use in
PD patients but one survey found that ap-
proximately one-third of patients had tried
complementary therapies.!!? Various alter-
native medicines have been proposed, in-
cluding melatonin, octacosanol, and
nicotinamide adenine dinucleotide
(NADH) but there is currently no evidence
that these treatments are of any benefit.
There has also been much interest in the
possible benefits of vitamins, minerals and
other nutrients, eg, vitamin C, vitamin E
and selenium, in slowing the progression of
PD but there is insufficient evidence of ben-
efit. Vitamin E at a dose of 2,000 units daily
was tested as a neuroprotective treatment
for PD as part of the DATATOP study but
no delay in disease progression was detect-
ed. Concerns over a potential increased risk
of falls with the use of vitamin E in other
neurodegenerative conditions have been
highlighted.!13

Sleep disorders can be particularly
problematic in PD patients. Dopaminergic
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therapy is associated with sudden onset of
sleep which has been reported mainly, but
not exclusively, with non-ergot oral
dopamine agonists. Because of reports of
“sleep attacks” while driving, it has been
suggested that patients taking ropinirole
and pramipexole be advised not to drive!l4
and this is emphasised in the manufactur-
ers’ product information. However, all
dopaminergic therapy can be associated
with sudden excess daytime somnolence
and it is unclear whether there is an addi-
tional risk with these agents.115 Some 80-90
per cent of patients with PD have sleep dis-
turbances for various reasons. This prob-
lem should be anticipated and fully
discussed, especially with patients who dri-
ve. Sleep disturbances might have impor-
tant implications for the use of dopamine
agonists early in disease. Concomitant
sedative drugs should be avoided.!16 The
Driver and Vehicle Licensing Agency
(DVLA) may allow patients to continue to
drive after individual assessment, and pa-
tients should advise their insurance compa-
nies if they are taking these agents. The
Parkinson’s Disease Society offers further
advice to patients on this issue.

The importance of optimum medica-
ton has been shown through measurable
improvements in health-related quality of
life.117 It is therefore important for pharma-
cists to develop their contribution to the
pharmaceutical care of PD patients.

Information and support for patients,
their carers and health care providers on all
aspects of PD is available from the Parkin-
son’s Disease Society (see Panel 2). Another
group, YAPPERs (Young Alert Parkinson-
ian Patients and Partners) is also available to
help patients with young-onset PD and
their carers.

The Parkinson’s Disease Society web-
site (www.parkinsons.org.uk) and the WeMove
website website (www.wemove.org) also pro-
vide useful information.
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Case 1: Patient HT, female, 79 years, weight 55kg

Many Past medical history Consider need for
ﬁl_[m” contrzl_mte to Parkinson’s disease for six years assessment of ability to
falls m 01‘137"17[’”3”” with Atrial fibrillation for three years self-medicate and special
_PD including reduced Osteoarthritis requirements, eg, large-print
mobility and postural hypotension Poor eyesight abels

due to the disease and drugs.
Anti-parkinsonian drugs and
phenothiazines cause postural
hypotension. Medication review
should also identify other

Social history

Lives alone in sheltered housing, home help once a day
Supportive family

Confusion is

drugs causing falls such as Presenting complaint a common complaint in
benzodiazepines Worsening Parkinson’s disease the elderly. It has various
Confusion (Abbreviated Mental Test score 6) ~ ~€—— causes, such as infection or
Falls bypotension. L-dopa in high doses is
a possible (h"'ltg—Tellltetng/lme.
Current drug treatment Dementia/cognitive impairment can
Madopar dispersible 125mg in the morning often co-exist with PD. Avoid drugs
Madopar 125mg three times a day that may exacerbate confusion,
Madopar CR 125mg at night (started two weeks ago) eg, those affecting the central
Seveml Entacapone 200mg twice a day (started two weeks ago) nervous system
Jormulations of the same Prochlorperazine S5mg three times a day (started one
drl{ g help maximise its week ago)
effectivencss, eg, dispersable Warfarin 2mg/3mg on alternate days at 6pm

Madopar for fast onset of

action in the morning

Digoxin 62.5pg in the morning

N

Complicated drug regimen for confused,
older patient. Ensure patient understands regimen

corvectly. Enlist support of relatives/carers where
appropriate. Consider methods for aiding compliance,
eg, drug charts, compliance aids

PHARMACEUTICAL CARE PLAN

CARE ISSUES ACTION TAKEN AND FUTURE PLANS

1 Verify medication history from | Consider potential under-use or over-use of medication in view of complicated PD regimen.
patient for PD treatment Discussion with the patient established that she had been taking an extra Madopar 125 daily because
of a misunderstanding following a previous change to her treatment plan.

2 Prompt review of treatment For next stage in managing PD, use of entacapone must be reviewed. Recommendations are to

plan use it with every dose of L-dopa rather than twice a day. L-dopa doses might need to be reduced
accordingly. Future treatment options could include readjustment of L-dopa dose/timing and/or
introduction of dopamine agonist (with caution because of the risk of confusion/postural hy-
potension).

3 Adjust dose of L-dopa Nausea and vomiting could be due to increased effect of dopamine following introduction of
entacapone and the effect of the extra Madopar. Consider option of reducing the L-dopa dose.

4  Promptareview of antinausea | Prochlorperazine started for symptoms of nausea and vomiting caused by PD drugs is likely to be

medication exacerbating PD. Prochlorperazine can also cause postural hypotension which should be considered
as a possible risk factor for falls in PD patients. Advise change to more suitable alternative, such as
domperidone, if required.

5 Monitor warfarin dose Monitor INR, especially in view of falls and confusion over medication. Warfarin continuation may
not be appropriate. Consider replacement with aspirin or other antiplatelet therapy.

6 Monitor patient compliance Consider the patient’s ability to self-medicate from social circumstances and mental state. Patient
appears confused and non-compliance is suspected. Consider simplification of medication regimen,
if possible, and use of compliance aids. Use PMR to track compliance.

7 Verify communication Ensure information about compliance and changes in treatment plan are communicated between
between primary and primary and secondary care, including reasons for changes, and share records of adverse effects.
secondary care

8 Modify patient comprehension | Ensure patient has a written treatment plan and that it is amended when changes are made. Provide
patient information leaflets and make the patient aware of available support for patients/carers from
Parkinson’s Disease Society and local PD nurse specialist.
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Case 2: Patient HS, male, 59 years

Apomorphine can be
given by intermittent should be prevented because they can
subcutaneous injection or Past medical history lead to veduced drug absorption and
continuous subcutaneous infiision. PD for five years re-emergence ofdy.rfhzesiﬂs as well as
Continuous infusion may be useful to local infection/ulceration
provide continuous dopaminergic Reason for admission /
stimulation for patients wit | Assessment for apomorphine therapy for

unpredictable movement | control of dyskinesia
fluctuations d;:vpite Shared care protocols for

optimisation of oval Social history { apomorphine are useful to outline
treatments Lives with wife responsibilities of primary and
secondary care teams

Nodules at the injection site

Drug history
. Pergolide 1mg three times a da;
Domp ”"’d(’”e should Sinegmet CR 0%16 tablet four dmyes a day
prqﬁzrﬂb ly be groen three days Sinemet Plus one tablet four times a day Oral peT‘golide
before apomorphine. If not taken Madopar 62.5mg dispersible one tablet each AN dose can be reduced
before admission, more rapid morning gradually as apomorphine dose
plasma domperidone levels can be A is increased. Similarly, L-dopa
attained by use of the rectal dose can be reduced by 20 to 80 per
Jormulation cent once established on apomorphine,
with improvements in motor
fluctuations/psychiatric complications.

Optimisation of oral Restabilisation of drui regimen

Sinemet

CR tablets can be useful to smooth
out motor fluctuations as disease progresses
but later change of some of the doses to
ordinary velease might help to avoid
individual dose failure

dopamine agonist may be useful prior ) m/;e several u}ee ;‘gﬁbﬂmﬂj 5
to considering apomorphine, since change an P”t”"[? ) ‘Z‘. e
to a newer agent such as cabergoline warned of this

might be beneficial

PHARMACEUTICAL CARE PLAN

CARE ISSUES ACTION TAKEN AND FUTURE PLANS

1 Verify drug history with the Eliminate possibility of use of medicines, prescribed and purchased, known to exacerbate PD,
patient including complementary medicines.

2 Verify indication for Drug history confirms that alternative options (addition of COMT inhibitors or amantadine) have
apomorphine (local guidelines) | already been tried. Tolcapone already tried with lack of additional benefit (and it is now withdrawn

from market).

3 Verify patient comprehension | Apomorphine treatment pros and cons discussed with patient and carer before decision to initiate
of apomorphine treatment treatment. Patients should be reminded that apomorphine has no opiate or addictive properties.
option Video material from manufacturers and/or PDS supports patient’s decision-making. Ideally patient

and/or carer, taught by pharmacist or PD nurse, to be responsible for preparation and administration.
Liaison with district nurse to make arrangements for follow up and/or training. Patient keen to
pursue therapeutic apomorphine trial.

4 Verify patient education onuse | Patient and/or carer should be educated on all aspects including subcutaneous injection technique,
of apomorphine preparation of syringe (including information on quantities of apomorphine and diluent), aseptic

technique, syringe rate setting and troubleshooting. Ensure economic efficiency from minimal

wastage of apomorphine by addressing dilutions and daily amount required for administration time.

5 Verify prophylaxis of side Patdent given domperidone 20mg orally three times a day for three days before admission as prophylaxis
effects of apomorphine against peripheral side effects of apomorphine,eg, nausea and vomiting, and postural hypotension.

6  Monitor administration Nodule formation to be prevented since it causes pain and irritation at injection site, treatment
technique failure due to reduced absorption, and it risks apomorphine discontinuation. Advise adequate

dilution of injection with normal saline, rotation of injection sites and aseptic technique. Massage or
ultrasound therapy can be used as a treatment for nodules but may be of limited efficacy.

7 Monitor for other unwanted Other possible side effects discussed with patient including neuropsychiatric effects, yawning,
effects postural instability and dyskinesias.

8  Monitor dose of apomorphine | Local treatment protocols for initiation vary. For dyskinesias, one option is to start at a low dose,
atappropriate dose (local eg,1mg/hour for 16 hours daily, and increase gradually while reducing oral dopaminergics.
guidelines)

9 Monitor use of syringe driver Advise on selection of suitable syringe drivers and the local arrangements for maintenance and

servicing required.

10 Verify continuity of care after District nurse, community pharmacist and general practitioner informed of current drug regimen.
discharge Training provided for pump use and injection preparation. Arrangements for follow-up, contacts,

advice and for supplies of diluent, administration sets, syringes and needles made. Written information
given to primary health care team and patient/carer.
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The International Pharmaceutical Students
Federation was established in 1949, follow-
ing an initiative by the British Pharmaceuti-
cal Students Association. Itis a non-political,
non-religious organisation represented in
more than 45 countries. It has 33 national
pharmacy student associations as full mem-
bers, plus a number of local student organi-
sations as associate members. Individual
membership is available to students, new
pharmacy graduates and pharmacists who
have been registered for less than five years.
The focal point of IPSF activities is its
10-day annual congress. This includes gener-
al assemblies, at which policy issues and fu-
ture projects are discussed, plus symposia,
workshops, a poster exhibition and social ac-
tivities. Jointly with the International Phar-
maceutical Federation, the IPSF also

presents a students’ day during the annual
FIP congress. IPSF projects include work on
national and international educational and
health issues and “village concept” schemes,
in which pharmacy students work with oth-
ers to improve the standard of living and
health conditions in remote areas of develop-
ing countries.A student exchange scheme
gives IPSF members the opportunity to work
in a branch of pharmacy in another country
for a short period. The federation’s publish-
ing activities include project reports and a
thrice-yearly news. Those wishing to support
IPSF through individual membership should
apply to the IPSF Secretariat, International
Pharmaceutical Federation, Andries Bicker-
weg 5, 2517 JP Den Haag, The Netherlands
(tel +31 70 3 63 1925; fax +31 70 3 65 9047; e-
mail ipsf@fip.nl; website www.ipsf. org).
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A certificate of registration as a pharmaceu-
tical chemist is by law the property of the
Royal Pharmaceutical Society and must be
returned to the Society when a member
dies. If the pharmacist’s next of kin or other
close family wish to preserve the certificate
as recognition of the deceased’s achieve-
ment of registration, the Society’s registra-
tion section is able to cancel it discreetly
and send it back. However, it is only possi-
ble to do so if a request is received at the
same time as the return of the certificate,
since a lack of storage space means that cer-
tificates are normally destroyed as soon as
they have been returned.

This procedure also applies if a replace-
ment certificate is requested by a woman
pharmacist who has changed her name on
marriage.
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