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liminary results of PD MED, a large ran-

domised, multicentre trial comparing ther-

apies in early and late PD in the UK, have 

been in the public domain since late 2011 

and are likely to be published in 2013.

Levodopa

Levodopa in combination with the dopa-

decarboxylase inhibitor benserazide (co-

beneldopa) or carbidopa (co-careldopa) 

remains the most efficacious treatment for 

the motor symptoms of PD.6 As PD 

progresses, most patients will develop 

motor complications, including ‘wearing 

off ’ of the treatment response and levo-

dopa-induced dyskinesias (LIDs). Risk fac-

tors for LIDs include younger age at onset, 

longer duration of treatment and higher 

dose of levodopa.6–8 Fear of these compli-

cations has promoted ‘levodopa phobia’, 

which has delayed the introduction of levo-

dopa. To those clinicians and patients who 

worry about the ‘risks’ associated with levo-

dopa therapy, I recommend a useful review 

by Vlaar et al, which dispels much of the 

mythology.9 As long as the diagnosis has 

not changed, levodopa should never ‘stop’ 

working, although the consistency of 

response declines over time. Moreover, the 

risk and severity of LIDs can be minimised 

by keeping the dose of levodopa low. 

Levodopa should therefore be considered 

as a potential first-line therapy in all age 

groups, although caution may be required 

in younger patients, particularly those 

younger than 50 years.7 

increasingly prevalent and detrimental to 

quality of life as PD progresses. The onset 

of psychiatric features, including hallucina-

tions and dementia (up to 80% of patients 

after 10 years), predicts the need for place-

ment in a care home and reduces life 

expectancy compared to that in patients 

with PD without dementia.4 Management 

of PD should therefore involve a coordi-

nated multidisciplinary approach. This 

article focuses predominantly on pharma-

cological therapy of the motor symptoms 

of PD but touches on the pharmacological 

management of non-motor symptoms 

and the main non-pharmacological 

interventions.

Pharmacological management 
of motor symptoms

When to start treatment

When to start treatment in PD is contro-

versial. The PD LIFE audit showed that 

patients started on dopaminergic drugs 

retained better quality of life for 18 months 

than those who remained untreated.5 

However, in the absence of a proven dis-

ease-modifying treatment, the view that 

patients should remain untreated until they 

develop disability is still prevalent. 

Choice of initial therapy

Currently, no peer-reviewed data com-

paring the relative efficacy of the com-

monly used PD medications in early or 

advanced disease exist. However, the pre-

How to treat 

Parkinson’s disease 

in 2013

Introduction

Parkinson’s disease (PD) is the second most 

common neurodegenerative disorder after 

Alzheimer’s disease, affecting around 

100,000 people in the UK. Onset is typically 

with unilateral symptoms in the seventh 

decade, although the incidence increases 

with advancing age. A district general hos-

pital serving 250,000 patients would expect 

to be referred 30–50 new patients per year. 

The diagnosis is clinical and depends on 

demonstration of bradykinesia, with at 

least one of muscular rigidity, rest tremor 

(4–6 Hz) or postural instability and the 

absence of a history or symptoms sugges-

tive of an alternative pathology (Table 1).1 

Bradykinesia is defined as progressive 

slowing and decrement in the amplitude of 

voluntary movement, which is best demon-

strated by repetitive tapping of the index 

finger on the thumb. About 30% of patients 

with pathologically proven PD have no 

tremor during life. The National Institute 

for Health and Clinical Excellence (NICE) 

recommends that a clinician who suspects 

a patient has PD should refer them quickly 

to a specialist (a neurologist or geriatrician) 

and that the patient should be seen within 

6 weeks of referral.2 It is important to refer 

the patient untreated, as treatment may 

mask the diagnostic features.

Parkinson’s disease is incurable and pro-

gressive, although the rate of progression 

varies considerably. The condition has four 

overlapping stages: diagnosis, maintenance, 

complex and palliative.3 Non-motor symp-

toms such as sleep disturbance, depression, 

anxiety and hypo/anosmia often predate 

the onset of the motor disorder and become 

Key points

Patients in whom PD is suspected should be referred quickly, and untreated, to a 
specialist (a neurologist or a geriatrician)

Levodopa remains the most effective therapy for motor symptoms and should still be 
considered as first-line therapy

Dopamine agonists may be used as monotherapy in younger patients in whom the 
risk of levodopa-induced motor complications is higher, but the risk of impulse control 
disorders should be discussed with them

Monoamine oxidase type B (MAO-B) inhibitors may be used as monotherapy in 
patients with early disease and mild symptoms

As patients develop motor complications, dopamine agonists, catechol-O-methyl 
transferase inhibitors (COMT) and MAO-B inhibitors all reduce ‘off’ time and increase 
‘on’ time when added to levodopa, with therapy tailored to the individual patient
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outset with 1 mg (but not 2 mg) rasagiline 

had slightly less severe symptoms at 

18 months than those patients in whom 

treatment was delayed for nine months, 

which suggests that earlier treatment may 

confer advantages for some patients.13

Other drugs

Anticholinergic drugs such as benzhexol 

and the glutamate antagonist amantadine 

are no longer recommended as first-line 

treatment in PD, as the evidence for their 

efficacy is limited and their use is ham-

pered by neuropsychiatric side effects. 

However, anticholinergics can be useful in 

some patients with predominant tremor 

(tremor-dominant PD), and amantadine 

can be useful for those with LIDs.

Agents used in complex advanced 

disease

About 10% of patients treated with 

levodopa per year will develop motor 

times daily but are also available as once-

daily, extended-release formulations, which 

may have advantages with respect to drug 

concordance.12 There is no consistent evi-

dence of superior efficacy or better tolera-

bility compared with standard formula-

tions. With generic preparations now 

available, repeated switching between 

brands should be avoided. Rotigotine is a 

non-ergot DA available as a transdermal 

skin patch, which may have practical advan-

tages over tablets for some patients.

Monoamine oxidase type B inhibitors

Monoamine oxidase type B (MAO-B) 

inhibitors such as selegiline and rasagiline 

are another class of drug recommended by 

NICE as first-line therapy for PD.2 Their 

effects are mild, so they are probably best 

reserved for patients with mild disease; 

they are generally very well tolerated. 

Interest has been renewed in their value 

after data from a delayed-start trial showed 

that patients with mild PD treated from the 

Dopamine agonists

Dopamine agonists (DAs) are another 

commonly used first-line choice of drug. 

The adverse effects of nausea, somnolence, 

dizziness, hallucinosis and impulse control 

disorder (ICD) tend to be more common 

than with levodopa, which may be particu-

larly troublesome in older patients. 

In younger patients, DAs may be the pre-

ferred first-line therapy, as good evidence 

shows that motor complications are less 

common than with levodopa.8 However, 

recent data suggest that ICD (which may 

include hypersexuality, compulsive gambling, 

shopping and eating) may affect as many as 

17% of patients,10 leading to a re-evaluation 

of the risks and benefits of DAs. Prescribers 

should ensure that both the patient and their 

carers are counselled and given written infor-

mation about the risk of ICD, as patients may 

lose insight into their altered behaviour and 

resist attempts to reduce the DA.11 

Pramipexole and ropinirole, both non-

ergot oral DAs, can be administered three 

Table 1. Parkinson’s UK Brain Bank criteria for diagnosis of Parkinson’s disease (PD).1

Diagnosis of a parkinsonian syndrome Exclusion criteria for PD Supportive criteria for PD

 Bradykinesia and at least one of the following:

• Muscular rigidity

• Rest tremor

•  Postural instability unrelated to primary 

visual, cerebellar, vestibular or 

proprioceptive dysfunction

History of:

•  Repeated strokes with stepwise 

progression

• Repeated head injury

•  Antipsychotic or dopamine-depleting 

drugs

•  Definite encephalitis and/oroculogyric 

crisis on no drug treatment

• More than one affected relative

• Sustained remission

•  Negative response to large doses of 

levodopa (if malabsorption excluded)

• Strictly unilateral features after three years

• Other neurological features: 

• supranuclear gaze palsy

• cerebellar signs

• early severe autonomic involvement

• Babinski sign

•  early severe dementia with disturbance 

of language, memory or praxis

• Exposure to known neurotoxin

•  Presence of cerebral tumour or 

communicating hydrocephalus on 

neuroimaging

Three or more required for diagnosis of definite 

PD:

• Unilateral onset

• Rest tremor present

• Progressive disorder

•  Persistent asymmetry affecting the side of 

onset most

• Excellent response to levodopa

• Severe levodopa-induced chorea

• Levodopa response �5 years

• Clinical course �10 years
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complications including wearing off and 

LIDs.14 Options include fractionating lev-

odopa (increasing the dose frequency), 

with the attendant lifestyle/concordance 

implications of more frequent dosing, 

and/or the addition of a second agent. 

Dopamine agonists, catechol-O-methyl 

transferase (COMT) inhibitors and 

MAO-B inhibitors can be used safely in 

conjunction with levodopa, reducing 

motor fluctuations and ‘off ’ time and 

increasing ‘on’ time.15 The MAO-B inhibi-

tors work by inhibiting dopamine break-

down in the brain, thus prolonging its 

effect. The choice between these agents 

depends largely on clinician preference 

and patient characteristics, as there is no 

clear evidence of an advantage of one class 

of drug over another.2

The COMT inhibitors entacapone and 

tolcapone reduce the metabolism of levo-

dopa, prolonging the half-life by 30–50% 

and increasing levodopa concentrations 

by 25–100% without increasing plasma 

concentrations.16 They increase ‘on’ time 

in patients with advanced PD. The advice 

from NICE is that combination prepara-

tions containing levodopa, carbidopa and 

entacapone (Stalevo) should be offered to 

patients to reduce the numbers of tablets 

and therefore aid concordance.2 Adverse 

effects, which are generally attributable to 

an enhanced dopaminergic effect, include 

nausea, confusion and hallucinations. 

Diarrhoea is relatively common and may 

require cessation of the drug.17 Tolcapone 

is rarely associated with fatal hepatic tox-

icity and thus should be used only if enta-

capone has failed; intensive hepatic moni-

toring is required and the licensing 

requirements in some countries are 

restrictive.

Other treatments for advanced 

Parkinson’s disease

Levodopa is absorbed exclusively from 

the jejunum. Gut motility is reduced in 

patients with PD, and absorption of levo-

dopa may become increasingly unreliable 

as the disease progresses, contributing to 

development and maintenance of motor 

fluctuations and dyskinesias. To circum-

vent the problems of delayed gastric emp-

tying, continuous subcutaneous infusion 

of apomorphine, a potent dopamine ago-

nist, may reduce peak dose LIDs. Similarly, 

continuous infusion of a levodopa and 

carbidopa gel into the jejunum via a 

percutaneous jejunostomy tube may 

have advantages. However, both have 

practical limitations and are expensive. 

Surgical intervention with deep brain 

stimulation remains a powerful tool for 

those with motor complications refrac-

tory to best medical treatment but is 

generally reserved for a small minority of 

non-demented patients younger than 

70 years who are fit enough to tolerate the 

procedure.

Non-motor symptoms 

Non-motor symptoms of PD, such as 

fatigue, anxiety, depression, sleep distur-

bance, bladder dysfunction, constipation, 

cognitive impairment and dementia, are 

common. They are often undeclared by 

patients and overlooked by clinicians. 

These symptoms contribute to disability 

and are an important determinant of 

quality of life. 

Evidence for the management of spe-

cific non-motor symptoms in PD is lim-

ited. An evidence-based review of pub-

lished Class I evidence concluded that 

pramipexole (depression), clozapine (psy-

chosis), rivastigmine (dementia) and bot-

ulinum toxin (sialorrhoea) were the only 

interventions with evidence of definite 

efficacy; nortriptyline and desipramine 

(depression) and macrogol (constipation) 

were also likely to be effective.18 Although 

many non-motor symptoms are thought 

to reflect involvement of non-dopamin-

ergic systems, encouraging recent prelimi-

nary data indicate that continuous 

dopaminergic drug delivery may be bene-

ficial for aspects of sleep19 and other non-

motor symptoms.20

Table 2. Summary of pharmacological therapy in Parkinson’s disease (PD).

Drug or class Indication Impact on motor symptoms Characteristic side effects

Levodopa •  First-line therapy •  Excellent •  Motor fluctuations 

•  Dyskinesias

Dopamine agonist •  First-line therapy (younger patients)

•  Add-on therapy

•  Moderate •  Sedation

•  Impulse control disorder

MAO-B inhibitor •  First-line therapy (mild disease, 

concomitant depression)

•  Add-on therapy

•  Limited •  Generally well tolerated

COMT inhibitor •  Add-on therapy •  Improves wearing off •  Diarrhoea

Anticholinergic •  Limited use in tremor-dominant PD •  Limited •  Confusion

•  Dry eyes and mouth

•  Constipation

•  Urinary retention

Amantadine •  Reduces dyskinesias in advanced PD •  Limited •  Diarrhoea

•  Confusion

COMT � catechol-O-methyl transferase; MAO-B � monoamine oxidase type B.
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As PD progresses, adequate control of 

motor symptoms depends increasingly on 

continuous drug delivery, and greater phys-

iological stimulation of dopamine recep-

tors may help to prevent the development 

of LIDs and motor fluctuations. Efforts 

thus are afoot to develop better delivery 

systems for levodopa, and a new sustained-

release formulation is in development. 
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Non-pharmacological 
management

Parkinson’s disease places a significant 

social, psychological and physical burden 

on patients and carers. As important as 

pharmacological interventions are the sup-

port networks created around patients. The 

NICE guidelines2 state that every patient 

with PD should have access to:

specialist nursing care• 

physiotherapy• 

occupational therapy• 

speech and language therapy• 

palliative care services.• 

Summary

Parkinson’s disease is a common, progres-

sive, debilitating disease with substantial 

physical, psychological and social implica-

tions. Pharmacological management is 

complex and should be individualised 

according to the needs of the patient. In 

early disease, treatment is generally highly 

effective, but medication becomes increas-

ingly inadequate in controlling motor fluc-

tuations and dyskinesias as the disease 

progresses. Non-motor symptoms, espe-

cially depression and dementia, require a 

holistic, multidisciplinary approach to 

maximise quality of life for patients and 

their carers. 

For the future, the ideal solution remains 

neuroprotection and restoration. Progress 

has been hampered by the lack of animal 

models that reflect the widespread brain 

pathology presumed to cause both motor 

and non-motor symptoms of PD in 

humans. Currently, agents are undergoing 

clinical trials in early, mildly affected 

patients, such as the plant-derived sub-

stance PYM50028 (Cogane), which pro-

motes expression of endogenous neural 

growth factors and has shown promise in 

vitro and in animal models. Gene-therapy 

trials in progress rely on the viral vectors 

used to deliver the enzymatic machinery 

required for dopamine synthesis to the 

striatum. 
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