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ABSTRACT 
Parkinson's disease (PD) is one of the most common neurologic disorders, affecting approximately 1% of 
individuals older than 60 years and causing progressive disability that can be slowed but not halted, by treatment. 
The goal of the medical management of Parkinson's disease is to provide control of signs and symptoms for as long 
as possible while minimizing adverse effects. Levodopa coupled with a peripheral decarboxylase inhibitor (PDI), 
such as carbidopa, remains the gold standard of symptomatic treatment of motor features of Parkinson's disease. It 
provides the greatest antiparkinsonian benefit with the fewest adverse effects in the short term. However, its long-
term use is associated with the development of fluctuations and dyskinesias. This review article is written to 
summarize the clinical and pharmacological data of carbidopa and levodopa which will be helpful to neurologists 
and physicians. 
 
 
INTRODUCTION 
Parkinson's disease is recognized as one of the most 
common neurologic disorders, affecting 
approximately 1% of individuals older than 60 years. 
There are 2 major neuropathologic findings: the loss 
of pigmented dopaminergic neurons in the substantia 
nigra pars compacta (SNpc) and the presence of 
Lewy bodies. Most cases of Parkinson's disease 
(idiopathic Parkinson disease [IPD]) are 
hypothesized to be due to a combination of genetic 
and environmental factors. However, no 
environmental cause of Parkinson's disease has yet 
been proven. A known genetic cause can be identified 
in approximately 10% of cases, and these are more 
common in younger-onset patients.1,2 The classic 
motor features of Parkinson's disease typically start 
insidiously and emerge slowly over weeks or months, 
with tremors being the most common initial 
symptom. The 3 cardinal signs of Parkinson's disease 
are resting tremor, rigidity, and bradykinesia. 
Postural instability (balance impairment) is 
sometimes listed as the fourth cardinal feature. 
However, balance impairment in Parkinson disease is 

a late phenomenon, and in fact, prominent balance 
impairment in the first few years suggests that 
Parkinson disease is not the correct diagnosis.3,4 

Diagnosis 
Parkinson's disease is a clinical diagnosis. No 
laboratory biomarkers exist for the condition, and 
findings on routine magnetic resonance imaging and 
computed tomography scans are unremarkable. 
Clinical diagnosis requires the presence of 2 of 3 
cardinal signs i.e. Resting tremor, Rigidity, 
Bradykinesia.5-7 
Management 
The goal of medical management of Parkinson 
disease is to provide control of signs and symptoms 
for as long as possible while minimizing adverse 
effects.8,9 
Symptomatic drug therapy 
It usually provides good control of motor signs of 
Parkinson's disease for 4-6 years. 
Levodopa/carbidopa: The gold standard of 
symptomatic treatment. 
Monoamine oxidase (MAO)–B inhibitors: Can be 
considered for the initial treatment of early disease. 
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Dopamine agonists (eg, ropinirole, pramipexole): 
Monotherapy in early disease and adjunctive therapy 
in moderate to advanced disease. 
Anticholinergic agents (eg, trihexyphenidyl, 
benztropine): Second-line drugs for tremor only. 
Treatment for nonmotor symptoms 
Sildenafil citrate (Viagra): For erectile dysfunction. 
Polyethylene glycol: For constipation. 
Modafinil: For excessive daytime somnolence. 
Methylphenidate: For fatigue (potential for abuse and 
addiction).10 
Deep brain stimulation 
The surgical procedure of choice for Parkinson 
disease Does not involve the destruction of brain 
tissue; Reversible; Can be adjusted as the disease 
progresses or adverse events occur; Bilateral 
procedures can be performed without a significant 
increase in adverse events.11-18 
Medical Management: 
The goal of the medical management of Parkinson's 
disease is to provide control of signs and symptoms 
for as long as possible while minimizing adverse 
effects. Studies demonstrate that a patient's quality of 
life deteriorates quickly if treatment is not instituted 
at or shortly after diagnosis.19 
The pharmacologic treatment of Parkinson's disease 
can be divided into symptomatic and neuroprotective 
(disease-modifying) therapy. At this time, there is no 
proven neuroprotective or disease-modifying 
therapy.19 
CARBIDOPA/LEVODOPA 
Levodopa, coupled with carbidopa, a peripheral 
decarboxylase inhibitor (PDI), remains the gold 
standard of symptomatic treatment for Parkinson's 
disease. Carbidopa inhibits the decarboxylation of 
levodopa to dopamine in the systemic circulation, 
allowing for greater levodopa distribution into the 
central nervous system. Levodopa provides the 
greatest antiparkinsonian benefit for motor signs and 
symptoms, with the fewest adverse effects in the 
short term; however, its long-term use is associated 
with the development of motor fluctuations 

(“wearing-off”) and dyskinesias. Once fluctuations 
and dyskinesias become problematic, they are 
difficult to resolve. 
Dosage Form & Strenght20 
Adult: 
Tablet  
10mg/100mg 
25mg/100mg 
25mg/250mg 
Tablet, disintegrating  
10/100mg 
25/100mg 
25/250mg 
Tablet, extended release  
25mg/100mg 
50mg/200mg 
Capsule, extended release  
23.75mg/95mg 
36.25mg/145mg 
48.75mg/195mg 
61.25mg/245mg 
Enteral suspension, extended release  
(4.63mg/20mg)/mL in a single-use cassette 
Each cassette contains ~100 mL 
Dosing Consideration 
Maintain patients on the lowest dosage required to 
achieve symptomatic control and to minimize 
adverse reactions such as dyskinesia and nausea. 
Immediate release (IR): When more carbidopa is 
required, substitute one 25 mg/100 mg tablet for 
each 10 mg/100 mg tablet; if necessary, a dosage of 
25 mg/250 mg tablet may be increased by one half or 
by 1 tablet every 1-2 days to a maximum of 8 tablets 
daily; experience with total daily carbidopa doses 
higher than 200 mg is limited. 
Extended-release (ER): Doses and dosing intervals 
may be increased or decreased according to 
response; most patients are adequately treated with 
regimens providing levodopa 400-1600 mg/day 
divided q4-8hr while awake; higher levodopa 
dosages (≥2400 mg/day) and shorter intervals (<4 
hours) are used but not usually recommended; if 
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interval <4 hours is used or if divided doses are not 
equal, give smaller doses at end of the day; allow at 
least 3 days between dosage adjustments.21,22 
Contraindications 
Hypersensitivity; Narrow-angle glaucoma (tablets); 
Concurrent administration of nonselective 
monoamine oxidase inhibitors (MAOIs) or use within 
last 14 days.23 
Cautions 
Use caution in the history of MI with residual atrial, 
nodal, or ventricular arrhythmias, peptic ulcer, or 
seizure. Use caution in severe cardiovascular, 
respiratory disease, renal, hepatic, or endocrine 
disease; monitor disease parameters. Use caution in 
bronchial asthma patients taking sympathomimetics. 
Levodopa may cause patients to fall asleep while 
engaging in activities of daily living; caution 
regarding use of machinery and driving.23 
Avoid use in patients with a major psychotic 
disorder; therapy may exacerbate psychosis; 
increases risk for hallucinations and development of 
psychosis; other psychiatric symptoms include 
decreased impulse control and compulsive behaviors, 
depression, and suicidality; observe patients for 
symptoms of depression with concomitant suicidal 
tendencies. May exacerbate dyskinesia; reduce dose 
to control symptoms. Peripheral neuropathy 
reported with use; evaluate patients for history of 
neuropathy and known risk factors before initiating 
therapy; assess patients for peripheral neuropathy 
periodically during therapy. Orthostatic hypotension 
may occur (more common with immediate-release 
formulation). Use caution in patients with glaucoma; 
monitor intraocular pressure carefully; some 
formulations are contraindicated in patients with 
narrow-angle glaucoma. Observe patients if 
discontinued abruptly; risk of a syndrome resembling 
neuroleptic malignant syndrome. The controlled-
release formulation is less bioavailable than 
conventional formulation.23 

Gastrointestinal complications from PEG-J or 
nasojejunal tube can occur (eg, bezoar, ileus, 

intussusception, implant site erosion/ulcer, intestinal 
hemorrhage, intestinal ischemia, intestinal 
obstruction, intestinal perforation, pancreatitis, 
peritonitis, pneumoperitoneum, and post-operative 
wound infection); these complications may result in 
serious outcomes (eg, need for surgery, death). 
Parkinson disease patients are at increased risk of 
developing melanoma; monitor patients closely and 
perform periodic skin examinations.23 
Pharmacology 
Mechanism of Action 
Carbidopa: Inhibits aromatic amino-acid 
decarboxylase in peripheral tissues; this, in turn, 
inhibits the peripheral breakdown of levodopa, 
thereby increasing the availability of levodopa at the 
blood-brain barrier and allowing a lower levodopa 
dose. 
Carbidopa may also reduce nausea and vomiting and 
permit more rapid titration of levodopa. 
Levodopa: Metabolic precursor of dopamine, a 
neurotransmitter depleted in Parkinson disease; 
crosses the blood-brain barrier to be converted by 
striatal enzymes to dopamine.24 
Absorption 
Duration: Short-duration improvement, 5 hr; long-
duration response, 3-5 days. 
Peak plasma time: Immediate release (IR), 0.5 hr; 
extended-release (ER), 2 hr. 
Peak plasma concentration: ER peak concentration is 
35% of IR peak concentration. 
Distribution 
Both drugs widely distributed; carbidopa does not 
cross the blood-brain barrier; <1% of levodopa 
enters CNS. 
Protein-bound: Carbidopa, 36%; levodopa, 10-30% 
Vd: Levodopa, 0.9-1.6 L/kg in presence of carbidopa 
Metabolism 
Carbidopa not extensively metabolized; levodopa 
metabolized in small amounts in the GI tract and 
undergoes first-pass hepatic metabolism. 
Metabolites: Dopamine, homovanillic acid 
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Elimination 
Half-life: IR, 1.5 hr 
Excretion: Carbidopa, urine (50%; PO); levodopa, 
urine (80-85%; increased in presence of carbidopa). 
 
Pregnancy & Lactation 
Pregnancy category: C (Use with caution if benefits 
outweigh risks. Animal studies show risk and human 
studies not available or neither animal nor human 
studies done). 
Lactation: Drug inhibits lactation; use with caution.24 
Guidelines Summary 
American Academy of Neurology (AAN) 
In 2010, the AAN released guidelines on the 
treatment of nonmotor symptoms of Parkinson's 
disease. Recommendations included the following25 

 Sildenafil citrate (Viagra) may be considered 
to treat erectile dysfunction. 

 Polyethylene glycol may be considered to 
treat constipation. 

 Modafinil should be considered for patients 
who subjectively experience excessive 
daytime somnolence. 

 For insomnia, the evidence is insufficient to 
support or refute the use of levodopa to 
improve objective sleep parameters that are 
not affected by motor symptoms; the 
evidence is also insufficient to support or 
refute the use of melatonin for poor sleep 
quality. 

 Levodopa/carbidopa should be considered to 
treat periodic limb movements of sleep in 
Parkinson's disease, but there are insufficient 
data to support or refute the use of nonergot 
dopamine agonists to treat this condition or 
that of a restless-legs syndrome. 

 Methylphenidate may be considered for 
fatigue (note: methylphenidate has the 
potential for abuse and addiction). 

 Evidence is insufficient to support or refute 
specific treatments of orthostatic 

hypotension, urinary incontinence, anxiety, 
and RMD. 
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