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Managing motor fluctuations in Parkinson's disease remains a significant challenge, often requiring frequent 

levodopa dosing to maintain therapeutic plasma concentrations. The development of a new formulation that 

integrates immediate and slow-release carbidopa-levodopa seeks to address this by providing more consistent 

drug levels and potentially reducing 'off' times for patients.

K E Y  TA K E AWAY S

º The Pivot: A new carbidopa-levodopa formulation combines immediate and extended-release components 

to provide more stable plasma drug concentrations.

º The Data: Clinical trials demonstrated a reduction in 'off' time without a corresponding increase in 

troublesome dyskinesia.

º The Action: Clinicians may consider this new formulation for patients experiencing motor fluctuations on 

conventional immediate-release levodopa regimens.

Parkinson's disease, a progressive neurodegenerative disorder, is primarily characterised by motor symptoms such 

as bradykinesia, rigidity, tremor, and postural instability. Levodopa, often co-administered with carbidopa to inhibit 

peripheral decarboxylation, remains the most effective symptomatic treatment. However, with disease progression, 

patients frequently develop motor complications, including 'wearing-off' phenomena and dyskinesias, which are largely 

attributed to the short half-life of levodopa and the pulsatile stimulation of dopamine receptors. The fluctuating plasma 

concentrations of levodopa lead to periods of good motor function ('on' time) interspersed with periods of symptom 

recurrence ('off' time).

Current strategies to mitigate these fluctuations include more frequent dosing of immediate-release levodopa, the use 

of extended-release formulations, or adjunctive therapies such as dopamine agonists, MAO-B inhibitors, or COMT 

inhibitors. Despite these options, achieving consistent symptom control throughout the day without inducing troublesome 

dyskinesia remains difficult for many patients. The clinical dilemma centres on balancing efficacy with tolerability, 

particularly as the therapeutic window narrows with advancing disease.

The New Formulation and Clinical Rationale
A novel oral formulation of carbidopa-levodopa has been developed, designed to deliver both an immediate release and 

a sustained release of the active ingredients. This biphasic release profile aims to provide rapid onset of action, similar 

to immediate-release levodopa, followed by prolonged maintenance of therapeutic levodopa plasma concentrations. The 

rationale behind this approach is to smooth out the peaks and troughs in levodopa levels, thereby reducing the duration 
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and severity of 'off' periods and potentially decreasing the incidence or severity of dyskinesia. The immediate-release 

component is intended to quickly achieve a therapeutic threshold, while the extended-release component works to 

maintain that threshold over several hours, reducing the need for frequent dosing and improving overall motor control.

The development of this formulation addresses a long-standing need for a levodopa product that can offer more 

continuous dopaminergic stimulation. Traditional extended-release formulations have often struggled to provide both 

rapid onset and sustained efficacy, sometimes leading to delayed 'on' times or insufficient peak concentrations. The 

combination of immediate and sustained release in a single tablet is intended to overcome these limitations, offering a 

more physiological delivery of levodopa. This could translate into fewer daily doses for patients, improved adherence, 

and a better quality of life by reducing the unpredictable nature of motor fluctuations.

Clinical Trial Findings
Clinical trials evaluating this new carbidopa-levodopa formulation have focused on its efficacy in reducing 'off' time 

and its safety profile in patients with Parkinson's disease experiencing motor fluctuations. A Phase III randomised, 

double-blind, placebo-controlled study enrolled patients who were already on a stable regimen of immediate-release 

carbidopa-levodopa and experiencing at least 2.5 hours of 'off' time per day. Patients were randomised to receive either 

the new formulation or an immediate-release carbidopa-levodopa placebo, titrated to an optimal dose over several weeks, 

followed by a maintenance period.

The primary endpoint of the study was the change from baseline in the total daily 'off' time, as recorded by patient diaries. 

The trial demonstrated that patients treated with the new formulation experienced a statistically significant reduction in 

'off' time compared to the placebo group. Specifically, the new formulation reduced total daily 'off' time by an average 

of 1.8 hours (95% CI: -2.2 to -1.4 hours, P 0.001) from a baseline mean of approximately 6 hours. This reduction was 

observed without a significant increase in troublesome dyskinesia, which is a common concern with increased levodopa 

exposure. The mean increase in 'on' time without troublesome dyskinesia was 1.7 hours (95% CI: 1.3 to 2.1 hours, P 

0.001).

Secondary endpoints included changes in 'on' time with troublesome dyskinesia, scores on the Unified Parkinson's 

Disease Rating Scale (UPDRS), and patient global impression of change. The new formulation showed a trend towards 

improved UPDRS motor scores, particularly in subscales related to bradykinesia and rigidity. The incidence of adverse 

events was comparable between the treatment and placebo groups, with common side effects including nausea, dizziness, 

and insomnia, consistent with known levodopa effects. No new safety signals were identified. The trial's findings suggest 

that the biphasic release profile effectively provides more continuous dopaminergic stimulation, leading to a clinically 

meaningful reduction in 'off' time for patients with motor fluctuations.

Limitations and Future Directions
While the clinical trial results are promising, certain limitations warrant consideration. The study population primarily 

consisted of patients with moderate to advanced Parkinson's disease who were already experiencing motor fluctuations. 

Further research may be needed to assess the efficacy and safety of this formulation in earlier stages of the disease or 

in patients who have not yet developed significant motor complications. The long-term effects on disease progression, 

if any, also require extended observation. Additionally, head-to-head comparisons with other extended-release levodopa 

formulations or adjunctive therapies would provide valuable context regarding its place in the treatment algorithm.
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Future research could explore the potential for dose reduction of other Parkinson's medications when initiating this new 

formulation, as well as its impact on non-motor symptoms, which are increasingly recognised as significant contributors 

to patient disability. The pharmacokinetic profile of the drug, particularly its consistency across different patient 

populations and its interaction with food, will also be important areas for continued investigation. The development of 

this new carbidopa-levodopa formulation represents an incremental but important advance in the management of motor 

fluctuations in Parkinson's disease, offering clinicians another tool to optimise symptom control and improve patient 

quality of life.

CLINICAL IMPLICATIONS

The introduction of a carbidopa-levodopa formulation combining immediate and sustained release 

components offers a tangible benefit for patients grappling with motor fluctuations. For clinicians, this means 

a potential reduction in the complexity of managing 'off' times, which are notoriously challenging to control 

with existing immediate-release levodopa regimens. The reported reduction of 1.8 hours in daily 'off' time, 

without increasing troublesome dyskinesia, is a clinically meaningful improvement that could translate into a 

better quality of life for patients. This formulation may allow for less frequent dosing, simplifying medication 

schedules and potentially improving adherence, a perennial issue in chronic disease management.

From a patient perspective, the prospect of more predictable 'on' times and fewer unpredictable 'off' periods 

is significant. The psychological burden of motor fluctuations, where patients can suddenly lose the ability 

to perform daily tasks, is substantial. A therapy that provides more stable symptom control could empower 

patients to maintain independence and engage more consistently in social and occupational activities. While 

not a 'miracle' cure, this innovation represents a practical step forward in optimising symptomatic relief, 

allowing patients to experience more consistent motor function throughout their day.

The pharmaceutical industry's continued investment in refining established therapies like levodopa 

underscores the enduring clinical need for improved drug delivery. This new formulation, by addressing a 

specific unmet need in motor fluctuation management, positions itself as a valuable addition to the Parkinson's 

treatment landscape. While it does not fundamentally alter the underlying disease progression, it offers a 

refined approach to symptom control that could reduce the need for polypharmacy or more invasive treatments 

in some patients. The challenge for prescribers will be to identify the appropriate patient cohort who will benefit 

most from this specific pharmacokinetic profile, integrating it judiciously into existing treatment algorithms 

alongside other available therapies.
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