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Background
 • Motor complications (dyskinesia and OFF) are associated with fluctuations in concentrations of dopamine, 

increased extracellular glutamate, and over-activation of the glutamate NMDA receptor.1, 2

 • While NMDA receptor antagonism with amantadine IR has been used to treat dyskinesia, suboptimal efficacy, 
durability, and issues with tolerability at higher doses has limited its clinical utility.3-5

 • Recent studies demonstrated in animal models that the 50% effective amantadine plasma concentration (EC50) 
required to significantly reduce dyskinesia is ~1400 ng/mL.

 • ADS-5102 ((amantadine) extended release capsules (GOCOVRI™)) is a recently FDA approved treatment for 
dyskinesia in PD patients receiving levodopa-based therapy.
 – It is an uncompetitive NMDA receptor antagonist
 – The maintenance dose is 274 mg amantadine (340 mg amantadine HCl) taken once daily at bedtime
 – It exhibits a slow initial rise in plasma concentration, a delayed Tmax of 12 hours with high plasma 

concentrations upon waking and throughout the day, when dyskinesia and OFF symptoms can be 
most bothersome

 • Two Phase 3, placebo-controlled clinical studies of 3 and 6 months duration showed that ADS-5102 treatment 
reduced dyskinesia with a secondary effect of reduced OFF time.6, 7

Objective
 • The pharmacokinetics (PK) of ADS-5102, designed for once-daily dosing at bedtime (QHS) to provide high 

amantadine concentrations in the morning and throughout the day, without exacerbation of AEs, were 
assessed in 2 randomized, open-label, phase 1 studies in healthy subjects and a phase 2/3 dose-finding study.8

Study Design and Methods
Table 1. Overview of ADS-5102 Phase 1 and Phase 2/3 Studies

Study Number 
and Phase of 
Trial

Title Study Design Study Participants

 • Simulations of real-world regimens of ADS-5102 and amantadine IR in PD patients shown in Figures 4A and 5A 
were based on compartmental analysis of 7-day treatment of Study 2, a healthy volunteer study. The profile for 
PD patients assumed a creatinine clearance of 70 mL/min/1.73m2, similar to the value observed in PD patients 
in Study 3.

Results
Single-dose pharmacokinetics
 • After administration of ADS-5102 capsules in the morning (Study 1), dose proportionality was demonstrated 

for AUCinf and Cmax over the dose range of 68.5 to 274 mg (Figure 1 and Table 2).  

Figure 1. Single-dose PK (Study 2) and Dose Proportionality of ADS-5102 (Study 1)
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Single Dose and Steady-state Pharmacokinetics Comparisons 
 • A comparison of ADS-5102 137 mg versus amantadine IR 161 mg in healthy volunteers demonstrated that the 

single-dose plasma concentration-time profiles of the 2 formulations are significantly different (Figure 2).
 • After a single oral dose of ADS-5102, a more gradual increase in the mean plasma amantadine concentration 

was observed. 
 • In comparison, a single oral dose of amantadine IR resulted in a rapid increase in the mean plasma amantadine 

concentration.

Steady-state pharmacokinetics
ADS-5102 Pharmacokinetics and Efficacy in Parkinson's Disease Patients

 • Steady-state amantadine plasma concentrations were higher in PD patients than were predicted for 
healthy individuals. 

 • Median estimated creatinine clearance in PD patients at baseline in Study 3 (74 mL/min/1.73 m2) was 
approximately 60% that of the healthy volunteers in Study 2 (121 mL/min/1.73 m2). 

 • Median amantadine concentrations were approximately 1500 ng/mL in PD patients in study 3 compared to a 
predicted 1,000 ng/mL in healthy volunteers scaled to the recommended dose of 274 mg/day from 
137 mg/day (Study 2). 

043

Simulations of real-world regimens of ADS-5102 and Amantadine Immediate-release (IR) in PD patients.
 • Simulations of ADS-5102 administered at bedtime compared to two common regimens of amantadine IR (twice and three times daily).
 • Compared to the common regimens of amantadine IR, ADS-5102 provides higher amantadine plasma concentrations upon waking and throughout the majority of the waking day (Figures 4A and 5A).
 • Point to point comparisons of plasma concentrations show ADS-5102 is not bioequivalent to amantadine IR for the majority of the timepoints (Figure 4B and 5B).

 • The average daytime concentration (from 6 AM to 6 PM) for ADS-5102 is 2.0-fold to 1.4-fold higher than that 
attained by 81 mg amantadine IR 2 to 3 times a day, respectively.

Conclusions
 • ADS-5102 provides a slow initial rise in amantadine plasma concentration and a delayed 
Tmax, such that once-daily administration at bedtime results in high plasma concentrations 
upon waking and throughout the day, with lower concentrations in the evening. 

 • At the approved recommended dosage of 274 mg once daily, ADS-5102 provided 2.0 to 
1.4 fold higher average plasma amantadine concentrations throughout the day, and 3.0 
and 2.0 fold higher concentrations upon waking, compared to amantadine IR 
administered 2 or 3 times daily, respectively.

 • The difference in the PK profiles is further supported by the lack of bioequivalence 
between ADS-5102 and amantadine IR with respect to the rate and extent of absorption. 
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