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Introduction
Parkinson’s disease is the second most common chronic 

neurodegenerative disease of central nervous system usually of 
elderly people characterised by tremor, akinesia, rigidity and gait 
disturbances [1]. The prevalence of Parkinson’s disease is 100-
200/100000 population and is increasing with time [2]. The annual 
cost for management of Parkinson’s disease patient is twice as much 
as a control population [3]. Hence the Parkinson’s disease has huge 
physical, social and the financial impact on the health sector, therefore 
evidence based management is desirable worldwide. This review is an 
author endeavour to highlight upon the evidence based management of 
idiopathic Parkinson’s disease which will enhance the quality of life of 
patient by appropriate use of antiparkinson medication.

Methods
Electronic databases like MEDLINE/Pub Med, Google Scholar, 

IMSEA (Index Medicus for South-East Asia Region) and Scopemed 
were extensively searched with Mesh (Medical Subject Headings) 
terms like “Parkinson’s disease”, “treatment”, and “anti-parkinson 
drugs” from earliest possible date of 1966 to March 2017. Articles 
in any language especially those published in recent years and 
randomised controlled trial were given preference. A total of 52 articles 
was analysed for this study. No prior inclusion and exclusion criteria for 
the articles were made. No statistical significance was calculated among 
the articles.

Evidence based treatment
Parkinson’s disease is a chronic progressive neurodegenerative 

disorder. Making a diagnosis of Parkinson’s disease and revealing it 
to patient has huge mental impact on patient and caregiver as there 
is no definite cure for the disease. Patients and their caregivers need 
to be counselled empathically regarding the diagnosis, the possible 
natural course of the disease, expected a response to treatment and 
adverse effects related to treatment. Therapy depends on the 
severity of symptoms, co-morbidity, functional disability, cognitive 
function and patient’s desire.

Treatment of motor symptoms
Levodopa/carbidopa: Levodopa [3,4-dihydroxy-l-phenylalanine] 

is an amino acid which is metabolised by aromatic l-amino acid 
decarboxylase to form dopamine [4]. Levodopa is readily 
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absorbable through facilitated transport system in the small intestine. 
It has t1/2 of 90 minutes which explains the rapid fluctuation in its 
plasma concentration [5]. To counteract this problem levodopa 
are combined with amino acid decarboxylase inhibitor like carbidopa 
or benserazide which prevents the peripheral conversion of levodopa 
into dopamine. Levodopa is the most effective drug for the symptom 
control in Parkinson’s disease. In comparison to amantadine and 
benzhexol, Levodopa is more effective for reducing the functional 
disability and decreasing all motor manifestations of Parkinson’s 
disease [6]. The Elldopa study conducted by Parkinson study group 
showed levodopa/carbidopa slows the progression or at least improve 
the clinical symptoms of Parkinson disease, however, the imaging 
data didn’t support the above-mentioned finding [7]. The starting 
dose of levodopa/carbidopa is 100/25 mg thrice daily which 
can be increased up to 1500/375 mg based upon the symptoms 
[8]. Dyskinesias, dystonia, freezing of gait, wearing off effect, on and 
off phenomenon are dopaminergic side effects of levodopa therapy 
whereas nausea, headache and dizziness are common non-
dopaminergic side effects [7]. Motor fluctuations and dyskinesia 
occurs in up to 50% of Parkinson’s disease patient treated 
with levodopa therapy. These motor complications are more with 
higher dose, longer duration and in younger patients [9]. Although 
combination of levodopa/carbidopa with Entacapone improves the 
clinical symptoms of Parkinson’s disease, it hastens the development 
of dyskinesia [10].

Dopamine agonist: Dopamine agonists mimic the endogenous 
neurotransmitter and act on dopamine receptor [11]. Dopamine 
agonists are classified into ergot derivatives and nonergot derivatives. 
Bromocriptine, pergolide, cabergoline and lisuride are ergot derivative 
whereas ropinirole and pramipexole are non-ergot dopamine agonists. 
They are used to manage the motor fluctuation and dyskinesia that 
commonly occur in levodopa monotherapy [12]. Ergot derivatives 
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like bromocritine, pergolide, cabergoline and lisuride are all effective 
as an adjunct or as monotherapy to delay the initiation of levodopa 
therapy [13–16]. Valve regurgitation was significantly increased 
in patients taking pergolide or cabergoline, so when patient 
is taking these two drugs a patient should be periodically 
monitored with echocardiography [17]. In CALM-PD study 
pramipexole was compared with levodopa for the initial therapy 
for Parkinson’s disease. Dopaminergic motor complications were less 
in pramipexole group favouring its use whereas more somnolence 
in pramipexole group favoured initiation of levodopa [18]. Hence 
pramipexole is preferred in younger patient where chances of 
motor complications with levodopa are high, however, pramipexole 
is attributed to causing a decrease in cognition level, nausea, 
hallucinations and orthostatic hypotension [19,20]. The initial dose 
of pramipexole is 0.125 mg thrice daily which can be increased up 
to 4.5 mg/day. Ropinirole is selective non-ergot D2 receptor agonist 
with 50% bioavailability. Ropinirole is effective as monotherapy as 
well as adjunct to levodopa in Parkinson’s disease [21,22]. Prolonged 
release Ropinirole prolonged is more effective than immediate 
release in early Parkinson’s disease [23]. The starting dose is 0.25 mg 
thrice daily which can be maximised up to 24 mg/day.

Monoamine oxidase-B inhibitors
Selegiline and Rasagiline are two the MAO-B inhibitors 

used in Parkinson’s disease. The DATATOP study demonstrated the 
selegiline delayed the onset of disability and improved the symptoms 
of Parkinson’s disease [9]. The starting dose of selegiline is 2.5 
mg which can be increased up to 5 mg twice daily. Rasagiline 
is a new highly selective MAO-B inhibitor without having an 
amphetamine-like action that is distinct from selegiline. Rasagiline 
is effective as monotherapy in early Parkinson’s disease [24]. The 
ADAGIO study showed the early use of rasagiline with 1 mg dose 
has a neuroprotective role in Parkinson’s disease, however, the result 
was not replicated with 2 mg of rasagiline [25]. The starting dose 
of rasagiline is 1 mg once daily. Common side effects of MAO-B 
inhibitors are dizziness, headache, arthralgia and confusion.

Catechol–O-methyltransferase inhibitors 
Levodopa is metabolised not only by dopa decarboxylase 

but also by catechol-O-methyltransferase, so the addition of COMT 
inhibitors like entacapone or tolcapone increases the plasma t1/2 of 
levodopa. Entacapone was found to increase the ON time response 
in fluctuating type Parkinson’s disease and enhances the quality of 
life in mild-moderate Parkinson’s disease [26,27].  The Stride PD 
study demonstrated that combination of Entacapone with 
Levodopa/carbidopa hasten the onset of dyskinesia with no significant 
improvement difference in clinical improvement with Levodopa/
carbidopa [28]. The starting dose of entacapone is 200 mg with each 
dose of levodopa. Common problems with COMT inhibitors 
treatment are dark coloured urine, hepatotoxicity and increase in side 
effects of levodopa.

Anticholinergic agent: The rationale of using anticholinergic 
agents like trihexyphenidyl and benzhexol in Parkinson’s disease is to 
reduce the excess acetylcholine in basal ganglia. Anticholinergic use 
reduces the tremor, however, its use in the elderly Parkinson patient 
increases the risk of delirium, fracture and hospitalisation and should 
be cautious to use in such patients [29].

Beta-blocker therapy: Beta blocker are used to control the 
tremor in Parkinson’s disease but Cochrane review concluded 
that there was inadequate evidence to confirm the efficacy and 

safety of beta blockers as it can exacerbate the postural hypotension in 
Parkinson’s disease [30].

Amantadine: Amantadine is approved by the USFDA for use 
in Parkinson disease. Its acts by increasing the release of dopamine, 
NMDA antagonism and anticholinergic effect [31]. Amantadine 
improves motor symptoms of Parkinson disease and decreases 
the functional disability by 15%. The response with this drug in 
seen earlier than levodopa [6]. Amantadine use is an independent 
predictor for better survival in Parkinson’s disease [32]. Dyskinesia 
due to levodopa therapy is significantly decreased by the use of 
amantadine [33]. The starting dose of amantadine is 100 mg once 
daily which can be increased up to 400 mg daily. Adverse effects 
of amantadine are dry mouth, headache, confusion, leg edema and 
constipation [6].

Deep brain stimulation (DBS) surgery
Deep brain stimulation was approved by the US FDA in 

2002 as a therapy for Parkinson’s disease. Patient with adequate 
response to dopaminergic therapy, on–off fluctuations, dyskinesias 
impairing quality of life, medication-resistant tremor and reasonable 
cognitive function are good candidates for DBS [34]. Levodopa can be 
discontinued in 50% of patients of Parkinson’s disease who underwent 
subthalamic deep brain stimulation [35]. Deep brain stimulation of 
subthalamic nucleus is better than medication to improve the mobility, 
emotional well-being, activities of daily living, and bodily discomfort 
in severe Parkinson’s disease [36]. There is no difference in 
motor improvement between globus pallidal stimulation and 
subthalamic stimulation, however, depression deteriorate more in 
subthalamic stimulation than pallidal stimulation [37]. There is 
no significant difference in cognition level between subthalamic 
stimulation and pallidal stimulation [38]. Adverse events of 
DBS are intraparenchymal haemorrhage, intracerebral infection and 
decline in verbal fluency [39-41].

Treatment of non-motor features
Sleep disorders in Parkinson’s disease: Sleep disorders are 

common in Parkinson’s disease. Common causes of sleep disorders 
in Parkinson’s disease are Parkinson’s disease associated motor 
complication (nocturnal cramps, rigidity, akinesia), side effects of 
antiparkinsonian medication, psychiatric complications of Parkinson 
disease and other associated sleep disorders like insomnia, restless leg 
syndrome and excessive daytime sleepiness [42]. The management of 
sleep disorders in Parkinson’s disease begins with the identification 
of the problem, adjustment of levodopa or dopamine agonist, 
counselling for maintaining good sleep hygiene.

Antidepressant in Parkinson disease: Parkinson’s disease is not 
only a disease with motor manifestation but also has non-
motor features which are usually unrecognised and untreated. In 
a study done by Worku DK et al. the prevalence of depression in 
Parkinson’s disease was 57.4% [43]. Patient of Parkinson’s disease 
with depression are more functionally impaired. [44]. Managing 
depression in Parkinson’s disease decreases the disability and improves 
the quality of life [45]. Tricyclic antidepressants are not favoured 
due to anticholinergic and cardiac side effects. Paroxetine and 
Venlafaxine are both effective to decrease the depression in patients 
with Parkinson’s disease.  [46]

Antipsychotics in Parkinson’s disease: Psychosis, hallucination 
and confusion are common problems in patients with Parkinson’s 
disease treated with long-term dopaminergic treatment. Clozapine, an 
atypical antipsychotic is effective to control drug- induced psychosis 
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and tremor in Parkinson’s disease [47]. Agranulocytosis is the major 
problem and need to be monitored weekly in patients taking clozapine.

Dementia in Parkinson’s disease: The 8 year prevalence of 
dementia in Parkinson’s disease is 78.2% [48]. Dementia is 
Parkinson’s disease is a major determinant for decreasing the quality 
of life and stress burden to the primary caregiver [49]. Rivastigmine, 
a cholinesterase inhibitor, is effective in decreasing the dementia in 
Parkinson’s disease [50].

Physical  exercise  in  Parkinson  disease: Postural instability 
is one of the cardinal symptoms of Parkinson’s disease which 
results in frequent falls. Physical exercise is a part of treatment for 
Parkinson’s disease to enhance the functional independence [51]. Tai 
chi training is more effective than stretching and resistance exercise 
in improving postural stability and incidence of falls in mild to 
moderate Parkinson’s disease [52].

Conclusion
Parkinson’s disease is a disease of public health concern. The cost 

of management of it is increasing. Recognition of motor and non-
motor manifestation like depression, psychosis, sleep disorders and 
dementia is must to plan the care of the patient. Non-ergot dopamine 
agonists for young and Levodopa/Carbidopa for an elderly patient 
of Parkinson’s disease is initial drug of choice. Adverse effects 
of antiparkinsonian drugs are inevitable and should be discussed with 
the patient and caregiver before starting the treatment to increase the 
adherence to medication. Patients should be screened for non-motor 
features as well and managed properly to enhance the quality of life 
and increase the satisfaction of patients. Deep brain stimulation surgery 
is showing promising role and becoming a new hope for patients with 
advanced Parkinson’s disease, however, the cost of surgery and need 
of expertise limit this therapeutic modality to the developed nation. 
Disease-modifying antiparkinson agent is desirable and may be a field 
of interest for research in Parkinson’s disease in future. 
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