
Advanced Parkinson’s disease is a challenging 
management problem, with multisystemic motor 
and nonmotor symptomatology that often manifests 
in distinct problems, sometimes with opposing 
mechanisms. Careful consideration of the treatment 
options, in consultation with a movement disorder 
specialist, and highly individualised care, involving  
a multidisciplinary team and appropriate use of 
‘device-assisted therapies’ provides the best outcome 
for patients, improves their quality of life and reduces 
carer burden and hospital admission rates.

Parkinson’s disease is a common neurodegenerative 
disorder in Australia and around the world.1 Although 
the cardinal motor symptoms of tremor, bradykinesia, 
rigidity and postural instability remain key diagnostic 

indicators of the condition, we now have a greater appreciation 
of the systemic effects on nonmotor characteristics including 
sleep, mood, cognition, autonomic function and bladder, bowel 
and sexual function (Figure 1).2 Moreover, the symptoms and 
signs are highly variable between individuals living with the 
condition.

In 2003, neuropathologist Braak and colleagues postulated 
an infection-like mechanism for Parkinson’s disease, which has 
led others to propose a prion-like pathological hypothesis of 
spread. This is a helpful model to explain the early effects on 
olfaction and constipation, often long preceding the onset of the 
motor symptoms, with alpha synuclein pathology migrating 
from extracranial sites to the brain (Figure 2).3-5 This spread and 
the development of neuronal Lewy body pathology continues 

Advanced 
Parkinson’s 
disease 
A clinical 
challenge
ROBERT J. ADAM MA, MB BS, MRCP(UK)(Neurology), PhD, FRACP, 

FRCP(London)

MedicineToday 2023; 24(1-2): 12-21

Dr Adam is a Neurologist at Royal Brisbane and Women’s Hospital and Wesley 
Hospital, Brisbane; Clinical Lead for deep brain stimulation service, Metro North 
Hospital and Health Services, Brisbane; Senior Lecturer at University of 
Queensland; and Clinical Trials Specialist at The Centre for Clinical Research, 
University of Queensland, Brisbane, Qld.

PEER REVIEWED FEATURE

©
 T

EQ
UI

ER
O/

SH
UT

TE
RS

TO
CK

.C
OM

  
M

OD
EL

 U
SE

D
 F

OR
 IL

LU
ST

RA
TI

VE
  

PU
RP

OS
ES

 O
N

LY

12   MedicineToday   ❙   JANUARY/FEBRUARY 2023, VOLUME 24, NUMBER 1-2

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://medicinetoday.com.au/mt/jan-feb-2023



throughout the patient's life, and the location, speed and extent 
of this spread (also ‘staged’ by Braak6) likely contributes to the 
changes seen both in their symptoms and response to 
treatment.

This article focuses on the management of the patient with 
Parkinson’s disease at a more advanced disease stage. An excellent 
(and still current) exposition of treatment of early Parkinson’s 
disease has been published in the January 2015 Medicine Today.7

Defining advanced Parkinson’s disease
There is a wide ‘therapeutic window’ for treatment in early 
Parkinson’s disease such that patients with milder disease, and 
especially younger patients, respond relatively well to ‘some 
treatment’ (Figure 3). The exact treatment dose requires opti-
misation but the specific choice of agent and timing of admin-
istration is of lesser importance than in later disease.8

Even in early disease, some medications are more potent than 
others, with levodopa the preferred option for most patients 
because of its efficacy. Other agents may have distinct benefits 
despite overall weaker effects on motor symptoms and signs. For 
 example, dopamine agonists may boost motivation and mood, 
while also having beneficial motor effects. They are also available 
in long-acting preparations, such as extended-release pramipexole 
or rotigotine patches. The latter also avoid issues with gastric 
absorption. Even less potent agents have their place in treatment 
and include drugs that block enzyme-mediated destruction of 
dopamine and other monoamines, such as the monoamine oxidase 
(MAO-B) inhibitors, rasagiline and  safinamide, which are both 
long-acting and cause relatively few adverse effects.

Historical concerns over early and long-term use of dopamin-
ergic agents have proven to be ill-founded: the complications of 
dopaminergic therapies are related to the combination of disease 
duration and severity and drug dosage, rather than the simpler 
notion of a ‘time-limited’ benefit for the use of any particular 
agent. Therefore, using multiple agents at lower doses appears to 
be a more effective and better tolerated strategy than employing 
monotherapy at a levodopa equivalent dose.

Advanced motor symptoms
Disease progression and the consequent demand or requirement 
for higher drug dosages leads to complications, including:
• increased side effects of medications 
• apparent ‘dose failures’ when individual dose administration 

is only partially effective (or completely ineffective) 
• prolonged periods of feeling ‘off’, which can result in increased 

motor symptoms of tremor, bradykinesia and rigidity 
• motor fluctuations with delayed ‘on’ periods and wearing 

off before the next dose is due
• disabling dyskinesia, which may be choreiform and 

hyperkinetic at ‘peak dose’ plasma levels or painful and 
dystonic as medications wear off

• new-onset gait freezing, which has an inconsistent 
response to dopaminergic treatment 

• more significant nonmotor symptoms, such as psychiatric  
or psychological effects including anxiety, dyspnoea  
and mood effects. 

Advanced nonmotor symptoms
Nonmotor symptoms increase in their prevalence and impact 
with disease progression, such that they may become dominant 

    KEY POINTS
• The course of Parkinson’s disease is highly variable 

between individuals living with the disease. Some will 
only ever use oral medications and never require  
device-assisted therapies.

• Nonmotor symptoms may become dominant in  
late-stage Parkinson’s disease, and compromised motor 
treatment to avoid worsening non-motor issues is often 
needed.

• Device-assisted therapies may be used to obtain more 
consistent results and avoid unwanted effects of oral 
treatments. 

• Advanced Parkinson’s disease management benefits 
from a team-based approach, including input from the 
GP, movement disorders specialists and allied health 
professionals.

• Device-assisted therapies can improve motor symptoms 
associated with Parkinson’s disease; however, evidence 
regarding non-motor symptoms, particularly in advanced 
disease, is lacking. Therefore, off-label therapies are 
often used to manage advanced non-motor symptoms.

• Lifestyle management remains as important in  
late-stage Parkinson's disease treatment as in early 
disease.
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in determining patients’ quality of life and 
therefore choice of therapy.9 Disordered 
autonomic nervous system function is 
common in advancing Parkinson’s disease. 
This dysautonomia may lead to sleep dis-
ruption due to failure in thermo regulation 
and bladder detrusor instability. Consti-
pation is almost universal and sialorrhoea 
is a common complaint in patients with 
advanced Parkinson’s disease. Orthostatic 
hypotension is also common and can result 
in falls. Dopaminergic therapies may exac-
erbate diurnal somnolence, hypotension 
and other symptoms. Obstructive sleep 
apnoea is more frequent in those with 
 Parkinson’s disease. Problems with speech 
and swallowing and the impact of severe 
constipation can cause faecal impaction, 
pain, anorexia and even heighten the risk 
of aspiration pneumonia, resulting in 
 significant morbidity and mortality and 
high rates of hospital admission.

Although present in early disease, cog-
nitive impairment impacts more signifi-
cantly on patients with advancing age and 
longer disease duration. Hallucinations 
and psychosis can occur, even when results 
of cognitive impairment on tests more 
suited to detecting the amnestic signs (e.g. 
Alzheimer’s pathology) are only minimally 
abnormal.

Delphi techniques have been used to 
come to a consensus view from interna-
tional experts on the definitions of 
advanced Parkinson’s disease and hall-
mark the issues considered most important 
in identifying the condition (Table 1).10,11 

ADVANCED PARKINSON’S DISEASE   continued 

Figure 1. Clinical symptoms and time course  
of Parkinson’s disease progression.  
Nonmotor symptoms such as constipation and 
sleep disturbance often precede Parkinson’s 
disease by 20 years or more. Motor and 
nonmotor features continue to develop after 
diagnosis and as the disease develops.  
Long-term complications of dopaminergic 
therapy, including fluctuations, dyskinesia, and 
psychosis, also contribute to disability, 
especially in late-stage disease. 

Abbreviations: EDS = excessive daytime sleepiness;  
MCI = mild cognitive impairment; RBD = rapid eye 
movement sleep behaviour disorder.

Adapted from Kalia LV, Lang AE. Lancet 2015.2

Figure 2. Braak’s hypothesis of Parkinson’s disease showing the spread of aggregated α-synuclein 
toward the central nervous system via the olfactory bulb and the vagus nerve, eventually 
infiltrating the cortical regions.
Reproduced under a Creative Commons Attribution 4.0 International License (CC BY 4.0) from Rietdijk CD, et al. Front 
Neurol 2017.4
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Once identified, advanced Parkinson’s 
disease may indicate the need to consider 
device-assisted therapies. Common symp-
toms of advanced Parkinson’s disease are 
summarised in Table 2.

Treatment in late-stage 
Parkinson’s disease 
One of the main challenges in managing 
patients with advanced Parkinson’s dis-
ease is the conflicting treatment require-
ments of the different symptoms. For 
instance, optimal treatment of motor 
symptoms may provoke nonmotor com-
plications, such as hallucinations, psycho-
sis, orthostatic hypotension and diurnal 
somnolence. Reducing pharmacothera-
peutic burden or improving the consist-
ency of drug delivery may, however, allow 
dose reduction and optimise benefit 
without causing added adverse effects. 

Lifestyle modifications
It is now generally accepted that exercise 
has a significant beneficial impact on the 
health of patients with Parkinson’s disease. 
Clinical trial evidence is strongest for the 
benefits of weight resistance exercise, but 
this may reflect the quality of the trials 
rather than a specific benefit of the type 
of exercise used. Ongoing research may 
prove the (currently anecdotal) benefit of 
cardiovascular exercise.

An overall healthy diet can reduce the 
impact of constipation, with high dietary 
fibre and oral fluid intake specifically 
having the most benefit. Caffeine has 
motor benefits in Parkinson’s disease, and 
a moderate intake has been suggested to 
reduce the onset of disabling dyskinesia. 
It also increases alertness and may reduce 
constipation. However, it is also a detrusor 
irritant and diuretic, and may worsen 
urinary symptoms. 

Protein competes with the enteral 
absorption and subsequent delivery of 
dopamine to the brain. It can therefore 
can be useful to separate the timing of 
drug administration from heavy dietary 
protein loads, especially in patients with 
more advanced disease. The timing of 

Figure 3. Therapeutic window of levodopa therapy in patients with Parkinson’s disease. The 
therapeutic window narrows as disease progresses. Excessive levodopa concentrations may lead 
to levodopa-induced dyskinesias, whereas insufficient levodopa concentrations may lead to 
‘wearing-off phenomena’. Responses to levodopa are of shorter duration and become 
unpredictable and inconsistent. 
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TABLE 1. CLINICALLY IMPORTANT INDICATORS OF PATIENTS WITH SUSPECTED 
ADVANCED PARKINSON'S DISEASE*10,11

Ranking Clinically important indicators (n = 15)

Motor symptom

  1 Moderate level of troublesome motor fluctuations

  2 At least 2 hours of the waking day with ‘off’ symptoms

  3 At least 1 hour of the day with troublesome dyskinesia

  4 Moderate level of dyskinesia

  5 Troublesome dysphagia

  6 Daily oral levodopa doses ‘at least 5 times a day’

Nonmotor symptom

  1 Mild level of dementia

  2 Nontransitory troublesome hallucinations

  3 Moderate level of psychosis

  4 Neuroleptic malignant syndrome fluctuations

  5 Moderate level of night-time sleep disturbances

Functional impacts

  1 Repeated falls despite optimal treatment

  2 Needs help with activities of daily living at least some of the time

  3 Not able to perform complex tasks at least some of the time

  4 Moderately impaired mobility

* Clinical indicators are based on Round 3 rankings of the Delphi process in which the relative priority of the 15 
consensus indicators (n = 15) of suspected advanced Parkinson’s disease were ranked within motor symptom, 
nonmotor symptom and functional impact domains.
† Repeated falls is defined as more than one fall.

MedicineToday   ❙   JANUARY/FEBRUARY 2023, VOLUME 24, NUMBER 1-2    15
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://medicinetoday.com.au/mt/jan-feb-2023



drug administration in general tends to 
become increasingly important as the 
condition progresses.

Weight management is also important. 
Being overweight increases the impact of 
impaired balance, further slows walking 
speed and worsens the effects of comorbid 
pathologies such as osteoarthritis and 
sleep apnoea. Conversely, low bodyweight 
and poor appetite can be problematic in 
more elderly patients, many of whom 
struggle to maintain muscle mass. Large 
fluctuations in weight can have significant 
impact on drug dosages and may lead to 
either undertreatment or toxicity if such 
weight changes go unacknowledged.

Multidisciplinary care
Ideally, patients with Parkinson’s disease 
should be under the care of a multidisci­
plinary team, which includes a physio­
therapist, an exercise physiologist, a speech 
and language therapist, a movement 
disorder specialist and a neuropsycholo­
gist, co-ordinated and comanaged by their 
GP. Medicare supports the use of such a 
team, with the provision of funding for 
allied health practitioners after the patient’s 
GP makes a Management Plan and Team 
Care Arrangement. These plans facilitate 
six-monthly or annual reviews with a GP 
and provide for Medicare Benefits Schedule 
(MBS) funding for up to five sessions per 
year with allied health practitioners. Addi­
tional funding may be sought from the 
National Disability Insurance Scheme 
(NDIS) in people aged under 65, or from 
My Aged Care in older patients.

With advanced disease, the input of 
these health professionals becomes inval­
uable, especially when medications reach 
limitations in their utility. Preventing falls 
and aspiration pneumonia and finding 
strategies to manage cognitive decline are 
best achieved with the assistance of a multi­
disciplinary team. An expert neuro­
psychiatrist is also a valuable addition to 
help manage anxiety, mood, sleep and 
other psychiatric symptoms. In the general 
practice setting, patients should regularly 
undergo a medication assessment and be 

TABLE 2. COMMON SYMPTOMS IN ADVANCED PARKINSON’S DISEASE AND  
TREATMENT OPTIONS

Symptom Suggested therapy

Bradykinesia/rigidity/
tremor

•	 Levodopa
•	 Dopamine agonist
•	 Monoamine oxidase-B inhibitor 

Tremor •	 Anticholinergic (e.g. benzhexol)
•	 Beta blockade
•	 Clonazepam

Insomnia •	 Amitriptyline (especially if detrusor instability)
•	 Mirtazapine (especially if high anxiety)
•	 Clonazepam (especially if rapid eye movement sleep

behaviour disorder)
•	 Quetiapine (especially if hallucinations or Parkinson’s disease 

with dementia)

Anxiety •	 Tetracyclics (e.g. mirtazapine)
• Selective serotonin reuptake inhibitors (SSRIs)

(e.g. escitalopram)
•	 Atypical neuroleptics (e.g. quetiapine)
•	 Cognitive behavioural therapy (ongoing research into efficacy 

of treatment)

Low mood •	 SSRIs if anxious
•	 SNRIs if apathetic

Bladder symptoms •	 Anticholinergics (oxybutynin, solifenacin)
•	 Mirabegron

Bowel symptoms •	 Macrogol
•	 Docusate sodium
•	 Promote fluid and fibre intake and increase exercise

Sexual dysfunction •	 Phosphodiesterase inhibitors
• Consider cessation of SSRIs or SNRIs

Speech and swallowing 
symptoms, sialorrhoea

•	 Speech therapy
•	 Oral (local) anticholinergics

Motor fluctuation •	 COMT inhibitor (entacapone)
• Amantadine (if dyskinesia)
•	 Apomorphine
•	 Levodopa/carbidopa intestinal gel 
•	 Deep brain stimulation

Hallucinations •	 Atypical neuroleptics (e.g. quetiapine)
•	 Clozapine
•	 Cholinesterase inhibitors (e.g. donepezil, rivastigmine, glantamine)
•	 Memantine

Orthostatic 
hypotension

•	 Fludrocortisone
•	 Midodrine
•	 Domperidone (may confer a small benefit)

Balance problems and 
freezing of gait

•	 Physiotherapy
•	 Occupational therapy

ADVANCED Parkinson’s disease   continued 
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monitored for motor symptoms, sleep, 
mood, dysautonomia, nutrition and blad-
der, bowel and sexual dysfunction (Box 1).

Oral therapies 
Despite using the above strategies, some 
patients eventually begin to develop com-
plications, such as motor fluctuations, 
 disabling dyskinesias, intolerable ‘offs’ 
(either motor or psychological), dose   failures 
and other symptoms of disease progression. 
These symptoms can be  ameliorated with 
further oral treatment, including enzyme 
inhibitors (e.g. catechol-O-methyl trans-
ferase [COMT] inhibitors such as 
 entacapone) or the use of additional anti-
parkinsonian agents such as amantadine, 
which is an effective antidyskinetic agent. 
Unfortunately, amantadine may be poorly 
tolerated in older patients, often causing 
peripheral oedema, hallucinations and 
confusion. 

Dopaminergic drugs may also prove 
problematic. In seeking the best motor 
and psychological ‘on’, some patients may 
overadminister their medications and 
develop addictive or dependent behav-
iours (known as ‘dopamine dysregula-
tion’). Sudden withdrawal of dopamine 
agonists can also cause dopamine agonist 
withdrawal syndrome. Even in the most 
resilient patient, however, the oral adju-
vant approach may afford only a tempo-
rary ‘stay’ of symptoms, which then 
require a more involved approach in the 
form of a device assisted therapy.

Device-assisted therapies
Three main device-assisted therapies are 
currently available for patients with 
advanced Parkinson’s disease: apomor-
phine, levodopa/carbidopa intestinal gel 
and deep brain stimulation. All three 
require referral to a movement disorder 
specialist, both for their expert input and 
to enable PBS subsidy or MBS funding. 
Although prescribing these devices is not 
limited to specialists, patients usually stay 
in a movement disorders speciality clinic 
for ongoing care, to be monitored for drug 
dosages and for device programming. 

Seven key consensus characteristics are 
associated with patients with advanced 
Parkinson’s disease who are eligible for 
device-aided treatments (Box 2).11

Ideal care requires constant dialogue 
between the treating GP, who is often able 
to see the patient more frequently and 
may be more knowledgeable about the 
patient’s social circumstances and other 
medical issues, and specialist and allied 
health providers. Furthermore, most 
patients do best when supported by a 
caregiver, who may have greater dexterity 
and cognitive ability, to manage devices 
and associated paraphernalia. GP input 
is invaluable in promoting lifestyle mod-
ification and strategies, encouraging and 
ensuring ongoing referral to specialist 
and allied healthcare practitioners and 
providing another source of education 

for patients and their families on living 
with Parkinson’s disease. 

Regular contact with a GP also facili-
tates more urgent specialist review, if 
needed, to consider escalating treatment. 
Indications for early specialist review for 
patients with Parkinson’s disease are 
listed in Box 3. After such specialist 
appointments, GPs are often the first 
‘port-of-call’ for adverse effects arising 
from changes in drug treatment or dosage 
(Box 4). Knowledge of these adverse 
effects and how best to manage them 
allows timely alternative treatment to be 
tried in between specialist reviews. 

Apomorphine
Apomorphine is a dopamine agonist that 
is structurally related to morphine but 
markedly different in its pharmacological 

1. RECOMMENDED MONITORING OF PATIENTS WITH PARKINSON’S DISEASE IN 
GENERAL PRACTICE

Medication
• Dosages and timing
• Adverse effects

Motor symptoms
• Dopamine response
• Motor fluctuations
• Do the drugs seem to take time to ‘kick 

in’ and then ‘wear off’ before the next 
dose is due?

• Does the patient suffer from dyskinesia?
• Do some doses appear to fail to work?
• Does the patient experience prolonged 

‘off’ periods?
• History of falls
• History of freezing of gait
• Do symptoms occur at peak dose or at 

trough levels of levodopa?

Sleep
• Onset
• Duration
• Maintenance
• Symptoms or signs of obstructive sleep 

apnoea

Bladder, bowel, sexual dysfunction
• Urinary frequency/urgency/nocturia
• Monitor for constipation and treat 

preventatively
• Consider drug side effects and alternative 

causes such as prostatism in male 
patients and multiparity in female patients

Dysautonomia
• Lying and standing blood pressure
• History of thermodysregulation
• Orthostatic dizziness

Nutrition
• Maintenance of healthy body mass  

index
• Avoiding high protein intake close to 

levodopa administration
• Dietary management of constipation
• Use of caffeine for alertness in  

the morning and avoidance later in the 
day to avoid insomnia/detrusor  
irritability

• Consider checking B vitamins in patients 
on levodopa, especially levodopa/
carbidopa intestinal gel, every three to 
six months

• Full blood count monitoring every three 
months if the patient is taking 
apomorphine

• Ask about swallowing and sialorrhoea

Consider referrals to other practitioners
• Movement disorder specialist
• Physiotherapist
• Speech and language therapist
• Occupational therapist
• Exercise physiologist
• Community nurse
• Consider need for occupational therapy 

driving assessment
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effect. This drug enables the least invasive 
of the currently available device-assisted 
therapies. Used as an emetic agent in 
 veterinary practice, it requires prophylactic 
antiemetic therapy before starting treat-
ment in humans, usually with domperi-
done (which does not significantly cross 
the blood brain barrier, unlike meto-
clopramide, which should not be used in 
 Parkinson’s disease because of central 
dopaminergic effects). Both needle phobia 
and nodule formation from repeated 
administration can be  barriers to use; 
 however, thus far, other modes of admin-
istration such as a ‘sub lingual film’ remain 
unavailable.

Apomorphine is available in a pen 
device for intermittent (as required) use, 
such as when dose failures occur or as a 
rapidly effective ‘top-up’ therapy for 
 unpredictable ‘off’ episodes. It is also used 
as a continuous subcutaneous infusion, 
facilitated by modern electronic pumps 
that  allow variable rates and ‘extra-dose’ 
administration.

Although, as with other dopamine 
 agonists, impulse control disorders are a 
theo retical risk, more frequently encoun-
tered side effects of apomorphine include 
dyskinesia, somnolence, peripheral 
oedema, skin reactions (including nodule 
formation) and, rarely, bone marrow dys-
function. The latter requires regular 
 monitoring of the full blood count every 
three to six months.

Levodopa/carbidopa intestinal gel
Levodopa/carbidopa is usually adminis-
tered as a tablet, both as immediate-release 
and slow-release preparations. Neither 
preparation significantly avoids the issues 
of variable gastric emptying and intestinal 
absorption, which are compounded by the 
effects of dietary protein, as mentioned 
earlier. To minimise adverse effects, levo-
dopa/carbidopa intestinal gel (LCIG) is 
administered into the small intestine, either 
through a nasojejunal tube (as a trial of 
therapy) or via a percutaneous gastrostomy 
and jejunostomy (PEG/J) tube, which has 
a gastric tube through which an inner  
 jejunal extension is passed.

Few specific side effects of LCIG are 
seen, other than those encountered already 
with the tablet, but the tube and gastros-
tomy site need careful management to 
avoid infection and erosion or granulation 
tissue formation. LCIG is associated with 
peripheral neuropathy, perhaps due to mal-
absorptive effects on B vitamin levels. 
Patients should therefore be warned of this 
potential adverse effect in advance and 
their B12 and B6 levels monitored every 
three to six months.

Siting the PEG/J tube is often achieved 
through a brief hospital admission during 
which a nasojejunal tube trial of therapy is 
first completed. However, recent national 
and international experience (accelerated 
by the COVID-19 pandemic) suggests that 
the nasojejunal phase is superfluous, and 
that tube placement could be done as a 
routine day procedure in the endoscopy 
unit and subsequent dose titration achieved 
by community nurses with movement 
disorder specialist supervision.

Complications of LCIG are patient- 
specific, with managing the stoma more 
problematic in patients with high body mass 
index or poor personal hygiene. Even with 
optimal care, in some patients, the ‘foreign 
body’ of the PEG/J tube leads to erosion of 
tissue and presents a risk of chronic gran-
ulation tissue formation and infection. 
Furthermore, patients with dopamine- 
dysregulation syndrome have an incredible 
talent for finding the ‘unlock’ codes to  

their pumps to enable additional dose 
administration.

Deep brain stimulation
Functional neurosurgery is the most inva-
sive way to routinely manage Parkinson’s 
disease and is seen as a last resort by many 
people with the condition. However, there 
is evidence that early deep brain stimula-
tion (DBS) affords long-term benefits, and 
trials are underway to look for a disease- 
modifying benefit.12

For medically refractory tremor (Parkin-
son’s disease-related and otherwise), DBS is 
an excellent and well tolerated therapy, and 
outperforms the other device-assisted 
 therapies. For patients with tremor-dominant 
disease, some centres have advocated for the 
use of traditional tremor ‘targets’, including 
the ventral intermediate nucleus of  thalamus, 
caudal zona incerta and posterior sub-
thalamic area (dentatopallidorubral tracts). 
However, since nontremor motor symptoms 

2. CONSENSUS CHARACTERISTICS OF 
PATIENTS WITH ADVANCED 
PARKINSON’S DISEASE ELIGIBLE FOR 
DEVICE-ASSISTED TREATMENTS11 

Motor symptoms
• Troublesome dyskinesia and off 

periods
• At least two hours of off time
• Postural instability during off periods
• Dystonia with pain
• Gait freezing during off periods

Nonmotor symptoms
• Night-time sleep disturbances

Functional impacts
• Limited activities of daily living

3. INDICATIONS FOR EARLIER 
SPECIALIST REVIEW IN PATIENTS 
WITH PARKINSON’S DISEASE

Worsening symptoms

Adverse effects of medical treatment
• Dyskinesia
• Impulse control disorders
• Hallucinations
• Somnolence
• Orthostatic hypertension

Atypical features
• Early falls, axial rigidity, 

ophthalmoplegia (consider progressive 
supranuclear palsy)

• Early dysautonomia or cerebellar 
involvement (consider multiple system 
atrophy)

• Early cognitive involvement, 
hallucinations, paranoid ideation 
(consider dementia with Lewy bodies)

• Very symmetrical presentation 
(consider drug induced or vascular 
parkinsonism)

• Early cognitive decline and 
incontinence (consider normal 
pressure hydrocephalus)

Motor fluctuations
• Off periods and/or dyskinesia
• Dose failures

ADVANCED PARKINSON’S DISEASE   continued 
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may later manifest, even in patients who are 
tremor-dominant in early disease, most 
centres favour the subthalamic nucleus 
(STN) as a therapeutic target. The internal 
nucleus of the globus pallidus (GPi) is a 
 reasonable alternative target, especially 
when indicated by severe dyskinesia or 
where STN targeting might be contra-
indicated due to pre-existing dysarthria or 
high psychiatric risk.

DBS has a similar efficacy to the ‘pump 
therapies’ (described above) in managing 
dyskinesia, motor fluctuations and dose 
failures. No blinded ‘head-to-head’ com-
parisons exist between therapy types, how-
ever, so this evidence relies on trials using 
differing patient populations and observa-
tional reports.

Adverse effects of DBS include imme-
diate surgical risks, such as complications 
of the surgery (e.g. intracranial haemor-
rhage) or anaesthesia, and the risk of noni-
deal DBS lead positioning and subsequent 
impairment of treatment response or adverse 
effects. Careful stereotactic planning, intra-
operative neurophysiological recordings and 
test stimulation (in the awake surgical 
patient) reduce the risk of misplacing leads, 
but do not completely obviate the risk of 
unwanted stimulation effects. These include 
deleterious effects on speech, balance or 
other motor effects, which are often imme-
diate and easily detectable. Conversely, 
changes in mood or personality, which are 
not easily detected, may only become more 
apparent over time. Patients undergoing 
DBS, therefore, require careful and frequent 
follow up, especially in the immediate post-
operative period.

The major advantage of DBS over other 
functional surgical techniques is the ability 
to adjust the stimulation – both the basic 
physical parameters (such as potential dif-
ference [voltage], current, pulse width and 
frequency) and the precise location of stim-
ulation using DBS leads with multiple 
electronic contacts. This enables optimi-
sation of the treatment effect, minimisation 
of side effects, and titration of the treatment 
against reduced drug dosages and disease 
progression. Moreover, recent technological 

advances allow remote programming (with 
internet-based video telehealth) and some 
sensing capability, with the ability to record 
brain signals from patients with suitable 
implanted devices.

Other functional neurosurgical 
techniques
Before DBS was developed, traditional 
lesioning techniques created permanent 
damage, often to similar neurosurgical 
 targets as DBS, in the subcortical nuclei of 
the brain. More recently, other noninvasive 
image-guided techniques have been devel-
oped to afford functional neurosurgical 
benefits to patients who are medically 
unsuited to undergo neurosurgery.

Magnetic resonance-guided focused 
ultrasound (MRGFUS) is the most recent 
of these lesioning approaches, with dedi-
cated machines in centres in Sydney and 
Melbourne, and plans for another to be 
installed in the Gold Coast. Thus far, many 
referrals to these centres have been for 
patients who were later deemed better suited 
to DBS. The lack of post-procedural adjust-
ability, reluctance to treat bilaterally (espe-
cially for fear of causing balance issues), and 
the lack of current Medicare rebates have 
negatively impacted the use of MRGFUS. 
It is more frequently used in essential and 
other tremor disorders in patients who are 
not thought suitable for DBS. Gamma knife 
radiosurgery is another lesioning technol-
ogy used to manage movement disorders. 

Limitations of lesioning techniques 
include the inability to modify the effect 
once the treatment is complete, and the 
high risk of balance issues necessitating 
that most patients only receive unilateral 
treatment. Nevertheless, for patients for 
whom DBS or pump therapies are unsuit-
able, especially those with tremor- 
dominant disease, these techniques offer 
a safer, less invasive alternative.

Future device-assisted therapies
Levodopa/entacapone/carbidopa 
intestinal gel
Levodopa/carbidopa/entacapone is cur-
rently available as a combined tablet or 

capsule. A gel formulation is approved for 
intestinal tube administration, akin to 
LCIG.13 Whether the addition of entacapone 
confers a significant additional benefit over 
continuous LCIG administration remains 
to be seen.

Subcutaneous levodopa infusion
A subcutaneous infusion of levodopa/ 
carbidopa  is in the clinical trial phase of 

4. MEDICATIONS THAT CAN 
EXACERBATE SYMPTOMS OF 
ADVANCED PARKINSON’S DISEASE 

Anticholinergics
• Constipation
• Dry mouth
• Confusion
• Anxiety
• Depression
• Consider oral administration for 

sialorrhoea (atropine eye drops/
ipratropium bromide monohydrate 
inhaler)

• Consider mirabegron and lifestyle 
measures for detrusor overactivity

• Useful for tremor (benzhexol/
trihexyphenidyl)

Cholinesterase inhibitors
• Excellent in Parkinson’s disease with 

dementia (PDD) and Lewy body disease 
• Can provoke bladder symptoms and 

tremor

Neuroleptics
• Older, more typical agents are most 

likely to worsen parkinsonism
• Quetiapine and clozapine are preferred 

agents in PDD

Antiemetics
• Metoclopramide is contraindicated
• Domperidone is used as it minimally 

crosses the blood brain barrier

Antihistamines
• Older agents such as prochlorperazine 

can worsen parkinsonism

Mood stabilisers
• Lithium may cause tremor (but not 

parkinsonism)
• Sodium valproate may cause both 

tremor and parkinsonism
• Olanzapine may be used if necessary 

but is more parkinsonising than 
quetiapine or clozapine

• Lamotrigine may be a suitable 
alternative
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development. Like apomorphine, it may 
offer a less bulky and invasive alternative 
to intestinal gel treatments; however, 
 needle phobia and injection site reactions 
may be barriers to use.14

Management of nonmotor 
symptoms
As Parkinson’s disease progresses, the 
 relative importance and burden of non-
motor symptoms can significantly increase 
and often supersede motor symptoms in 
their impact on quality of life.15 

Dysautonomia
Orthostatic hypotension (OH; a postural 
drop of ≥20 mmHg systolic or ≥10 mmHg 
diastolic) is a significant cause of falls and 
other symptoms in late-stage Parkinson’s 
disease. It also causes light-headedness, 
dizziness, blurred vision and ‘coat-hanger 
pain’. Neurogenic OH is also associated 
with ‘reverse dipping’ (relative high blood 
pressures at night) and supine hyperten-
sion, and can pose challenges in choosing 
when and with what to medicate. Twenty 
four-hour blood pressure monitoring is 
superior to self-measurement in determin-
ing the true need for treatment, and can 
serve to highlight symptoms such as hypo-
tension after levodopa dosing or meals.

OH can be managed by encouraging 
recumbent physical activity and  slower 
transitions from supine to standing. 
Smaller, more frequent meals and increased 
fluid intake are also helpful. Compression 
stockings can be used, but are difficult for 
patients to put on.

After cessation of any antihypertensive 
agents and anticholinergics, treatment can 
be instituted with droxidopa, pyridostg-
mine, fludrocortisone or midodrine. Drox-
idopa is not currently available in Australia, 
and midodrine can be difficult to source 
and fund. There may be a small additional 
benefit from domperidone. Supine hyper-
tension may require management with 
antihypertensive therapy at night.

Bladder dysfunction is experienced as 
both urinary urgency and nocturia. Infec-
tious and outflow causes must be excluded 

and urology referral is recommended, 
especially in men to exclude possible pros-
tatic causes. Management of fluid intake 
in the evening can reduce nocturia, and 
other simple measures can be taken to 
manage daytime urination frequency. 
Solifenacin is recommended for detrusor 
overactivity; however, because it is expen-
sive, oxybutynin or mirabegron (the latter 
used when anticholinergic effects need to 
be avoided) are often used. Cotreatment 
for prostatic hypertrophy with alpha- 
adrenergic antagonists and 5-alpha 
 reductase inhibitors may also worsen or 
provoke OH. Botulinum toxin can be 
used to manage severe cases of detrusor 
instability.

Constipation is common in Parkin-
son’s disease and almost universal in 
advanced disease. Again, it is important 
to exclude alternative causes. Fibre from 
dietary fruit and vegetable intake and 
olive oil intake are helpful, as are physical 
activity and adequate hydration. Both 
probiotics and prebiotic fibre have level 
3 trial evidence. Macrogol, lubiprostone 
and prucalopride are reasonable laxative 
agents, with  macrogol being the most 
readily available and frequently used. 
Psyllium husk,  lactulose and stimulants 
laxatives (e.g. senna) have a role but can 
cause issues in the dehydrated patient.

Sialorrhoea (drooling)
Sialorrhoea not only impacts quality of life 
and causes embarrassment, it can increase 
the risk of aspiration and pneumonia. It 
is predominantly caused by reduced swal-
lowing, complicated by facial bradykin-
esia. Simple measures such as chewing 
gum can increase swallowing frequency.  
Glycopyrrolate is profoundly anticholiner-
gic, and, although effective in reducing 
salivation, can cause excessive dryness, 
worsen constipation and have cognitive side 
effects. Instead, topical (orally adminis-
tered) anticholinergics, such as sublingual 
atropine (eye) drops or ipratropium sprays, 
are often used. Botulinum toxin injected 
into the parotid and submandibular salivary 
glands can be effective but may increase the 

risk of dental caries and is seldom used for 
sialorrhoea in Parkinson’s disease.

Pain
Pain is prevalent in people living with 
Parkinson’s disease and increases with 
disease progression. Parkinson’s disease 
often amplifies underlying sources of pain, 
such as comorbid arthritis or neuropathy, 
and causes painful dystonia in challenging 
areas, such as the trunk and abdomen, 
where more sinister causes must first be 
excluded. Conservative measures includ-
ing stretching, massage and bathing, yoga 
and exercise, have been suggested to help 
with pain management. Pharmacological 
management, especially with opiates, 
must be judiciously weighed against the 
risks of side effects, particularly on con-
stipation and cognition. For this reason, 
NSAIDs, particularly COX-2 inhibitors, 
may be used in preference. Maintaining 
adequate dopaminergic therapy may be 
helpful, even with lower-potency agents 
such as safinamide and COMT inhibitors. 
Gabapentin, pregabalin and duloxetine 
may help with centrally-mediated or 
peripheral neuropathic pain.

Sleep
Both night-time insomnia and excessive 
daytime sleepiness can be problematic in 
late-stage Parkinson’s disease. Good sleep 
hygiene is vital and should be reinforced 
with patients, family members and carers. 
Obstructive sleep apnoea occurs at 
increased rates in people living with 
 Parkinson’s disease and should be treated 
accordingly.

Drugs that promote alertness, such as 
amantadine, selegiline and selective 
 serotonin reuptake inhibitors, should be 
restricted to being taken at the beginning 
of the day. Preventing ‘wearing off’ effects 
overnight with long-acting agents, such as 
controlled release levodopa preparations 
and long-acting dopamine agonists includ-
ing topical agents (e.g. rotigotine), and 
managing detrusor instability may reduce 
night-time waking episodes. Dopaminer-
gic agents can be sedating, which can be 
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beneficial for night-time insomnia but can 
provoke diurnal somnolence. Dopamine 
agonists are particularly prone to causing 
somnolence and triggering ‘microsleeps’ 
that may create risks for driving, especially 
in tandem with obstructive sleep apnoea. 
Higher doses of dopamine can be para-
doxically alerting through actions on 
post-synaptic receptors. Both melatonin 
and zopiclone are listed as ‘possibly useful’ 
by the Movement Disorder Society Task 
Force on Evidence-Based Medicine.

Low-dose clonazepam is often success-
fully used to treat rapid eye movement 
sleep behaviour disorder. There is some 
evidence of a role for melatonin; however, 
effective treatment may require higher 
doses than are routinely available with 
PBS subsidy in Australia.

Anxiety
Patients with Parkinson's disease often 
experience anxiety related to wearing off 
effects. Increasing dopaminergic treatment 
may ameliorate these symptoms. Other-
wise, both selective serotonin reuptake 
inhibitors (SSRIs) and serotonin and nor-
epinephrine reuptake inhibitors (SNRIs) 
can be useful. Cognitive behavioural ther-
apy is currently the subject of ongoing 
research. Apathy is clinically challenging 
to differentiate from the effects of immo-
bility or mood; however, there is some 
evidence for behavioural approaches and 
pharmacotherapy using rotigotine and 
rivastigmine in treating apathy.

Hallucinations and psychosis
Hallucinations and delusions may com-
plicate late-stage Parkinson’s disease and 
Parkinson’s disease dementia. Cessation 
of provocative agents (e.g. dopamine  
agonist) is recommended before trialling 
low-dose antipsychotics. In sequence, 
anticholinergics, monoamine oxidase 
inhibitors, amantadine, dopamine ago-
nists and  catechol-O-methyl transferase 
inhibitors should be ceased, with levodopa 
reduction as a last resort. Quetiapine and 
particularly clozapine appear less likely to 
provoke worsening of motor symptoms 

compared with older or more typical neu-
roleptics when used to reduce hallucina-
tions or paranoid ideation. Only clozapine 
and pimavanserin have a scientific evidence 
base for efficacy in reducing hallucinations. 
However, the clozapine requires referral to 
an amenable psychiatrist and subsequent 
monitoring in a clozapine clinic, and pima-
vanserin is not available in Australia.

Cognitive decline
Although present in early disease, cognitive 
impairment impacts more significantly on 
patients with advancing age and longer 
disease duration (Figure 4).2,16 Mental and 
physical stimulation through activities, 
social engagement and exercise inde-
pendently improve cognitive performance. 
Management of other risk factors such as 
hypertension, hypercholesterolaemia and 
diabetes is also protective against cognitive 
decline. Consideration should be given to 
withdrawal of agents with anticholinergic 
effects, which can exacerbate cognitive 
symptoms. Cholinesterase inhibition with 
rivastigmine has been shown to benefit 

patients with Parkinson’s disease and 
dementia, but studies with donepezil, 
galantamine and memantine have not 
achieved study endpoints. Unfortunately, 
these drugs are only PBS subsidised for 
patients with Alzheimer’s disease.

Conclusion
Parkinson’s disease is a multisystemic con-
dition with profound effects on movement, 
mood, sleep and autonomic function. 
Advanced disease requires a multifaceted 
approach to management, tailored to the 
 individual patient, including lifestyle, 
 pharmacological and sometimes neuro-
surgical interventions. Significant input 
from allied health professional at every stage 
of management provides the gold standard 
for assessment and subsequent optimal 
management of the condition.  MT
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Figure 4. Cognitive changes throughout the course of Parkinson’s disease. Subjective cognitive 
decline or mild cognitive impairment can occur before, at the time of, or even decades after, 
Parkinson disease diagnosis. Cognitive fluctuations are common: some patients may revert to 
normal cognition and then develop cognitive impairment later in the disease course typically 
accompanied by motor progression and the occurrence of other non-motor symptoms. 
Abbreviations: MCI = mild cognitive impairment; PD = Parkinson’s disease; PDD = Parkinson disease dementia;  
SCD = subjective cognitive decline.

Adapted from Aarsland D, et al. Nat Rev Dis Primers 2021.16
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