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Abstract.
Background: Medical treatment of levodopa-induced dyskinesia (LID) in Parkinson’s disease (PD) is an unmet need.
ADS-5102 (amantadine) extended-release capsules is being developed for the treatment of LID in patients with PD.
Objective: Evaluate the long-term safety and tolerability of 274 mg ADS-5102 for LID in PD.
Methods: In an ongoing, open-label safety study (NCT02202551), PD patients with LID received 274 mg of ADS-5102
once daily at bedtime. Patients were recruited from previous ADS-5102 trials. In addition, patients were enrolled who were
ineligible for previous ADS-5102 trials due to previous implantation of deep-brain stimulation (DBS) devices. The primary
outcome measure was safety assessed through adverse events (AEs). Efficacy was assessed using the Movement Disorder
Society–Unified Parkinson’s Disease Rating Scale (MDS-UPDRS), Part IV and its subparts.
Results: For this interim analysis, 223 patients received ADS-5102 for a mean duration of 348 (SD 182) days. The most
common AEs included falls (25.1%), visual hallucinations (19.3%), peripheral edema (13.0%), and constipation (12.6%).
Overall, 32 patients (14.3%) discontinued due to an AE. In patients receiving placebo in previous studies, the mean MDSUPDRS, Part IV scores decreased by 3.4 points from baseline (n = 78) to week 8 and remained stable through week 64
(n = 21). In patients receiving ADS-5102 in previous studies, the mean baseline (n = 61) MDS-UPDRS, Part IV score was
low due to the response to ADS-5102 in previous studies and remained stable through week 64 (total of 88 weeks; n = 21).
The effect was primarily due to reduction in item 4.2 (functional impact of dyskinesia) and item 4.4 (functional impact of
motor fluctuations).
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Conclusions: ADS-5102 was generally well tolerated in all groups, including DBS patients, and the safety profile was
consistent with previous controlled studies. Long-term durability and tolerability were shown from the double-blind studies
through participation in the open-label study up to 88 weeks.
Keywords: Parkinson’s disease, levodopa-induced dyskinesia, dyskinesia, amantadine

INTRODUCTION
Parkinson’s disease (PD) is a progressive neurodegenerative disorder affecting almost one million
people in the US [1]. PD is characterized by the
progressive loss of dopaminergic neurons resulting
in reduced endogenous striatal dopamine, leading to
cardinal symptoms of bradykinesia, rigidity, tremor,
and postural instability [2]. Levodopa, a dopamine
precursor, is considered the most effective treatment
option for PD motor symptoms [3].
In PD, with the progressive loss of dopaminergic
neurons, the temporal effect of levodopa is reduced
over time and levodopa’s therapeutic effect ultimately
matches its pharmacokinetic profile. This causes
local fluctuations in dopamine levels, which results
in overactivated NMDA receptor signaling, a potential cause of levodopa-induced dyskinesias (LID) and
motor fluctuations (OFF time). As the continuous
effects of levodopa are lost, motor fluctuations begin
to complicate PD management. End-of-dose “wearing off” (return of PD symptoms before the next dose
of levodopa takes effect) and dyskinesias (involuntary
movements during waking hours that are nonrhythmic, purposeless, and unpredictable) begin to arise
and may severely impact health-related quality of life
[4, 5].
LID are reported by ∼40% of patients after 4 to 6
years of levodopa therapy and nearly all (90%) after
10 years [6]. LID are associated with a variety of morbidities including impaired activities of daily living,
decreased health-related quality of life, and falls. LID
are also associated with increased healthcare utilization and increased caregiver burden [7–10]. However,
there is no FDA-approved medical treatment
for LID.
Amantadine is an uncompetitive NMDA receptor antagonist. Amantadine HCl immediate release
(amantadine IR) was originally approved for influenza with an additional indication of parkinsonism.
It is also sometimes used off-label to treat LID in
patients with PD. There are a number of small studies that suggest amantadine IR reduces dyskinesia;
however, the drug has not been extensively studied
in well-controlled clinical trials, and durability of its

effect has been questioned. Despite the same body of
trial evidence, there are differing recommendations
across various guidelines [11, 12]. While 200 mg
daily of amantadine HCl IR (equivalent to 162 mg
amantadine) can be well tolerated, higher doses may
be more efficacious but associated with a greater incidence of central nervous system (CNS) side effects,
especially hallucinations, edema, and sleep disruption [13, 14].
ADS-5102 (amantadine) extended-release capsules, administered once daily at bedtime, is
in development for the treatment of LID. In
three double-blind, placebo-controlled efficacy studies, ADS-5102 (274 mg amantadine, equivalent to
340 mg amantadine HCl) once daily at bedtime significantly reduced LID with a secondary benefit of
reduction in OFF time [15–17].
ADS-5102 was designed to deliver a distinct
concentration-time profile of amantadine that is not
achievable with amantadine IR. With ADS-5102, the
initial slow rise in plasma concentration overnight
achieves twice the amantadine plasma level as amantadine IR during the early morning and daytime
(∼1000–1500 ng/mL), when symptoms can be most
bothersome [18]. The once-daily dosing regimen
may also provide enhanced convenience and improve
compliance, compared with multiple dosing of amantadine IR.
We report interim results of an ongoing openlabel trial to evaluate long-term safety and efficacy of
ADS-5102 for treatment of LID.
MATERIALS AND METHODS
Study design and patients
Between July 28, 2014, and March 10, 2016,
patients were screened and evaluated for eligibility
for an open-label trial of ADS-5102 for the treatment
of LID in patients with PD. An interim analysis was
performed with a data cut-off date of December 2,
2016, to evaluate the safety and tolerability of ADS5102. The study protocol and patient consent forms
were approved by each site’s institutional review
board, research ethics board, or an independent ethics
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committee. All patients provided written informed
consent prior to any study procedures.
Patients were recruited after completing participation in an ADS-5102 double-blind trial. Patients who
were ineligible for an ADS-5102 trial because they
had undergone a deep-brain stimulation (DBS) procedure were also recruited to this safety trial. The
study population is summarized for all study participants as well as 3 subgroups based on their prior study
participation or prior DBS:
• Patients receiving ADS-5102 in the EASE LID
[15] or EASE LID 3 trial [17] who enrolled in
the extension without a time gap (previous active
group)
• Patients receiving placebo in the EASE LID [15]
or EASE LID 3 trial [17] who enrolled in the
extension without a time gap (previous placebo
group)
• Patients who were otherwise eligible but
excluded from prior trials because they had been
treated with DBS (prior DBS group)
Twenty-two subjects were also enrolled after time
gaps following their participation in a double-blind
study (EASED [16], EASE LID [15], or EASE LID
3 [17]). These subjects are not summarized as a subgroup due to the small number of subjects, but are
included in the analysis of all study participants.
Eligibility criteria for all patients were the following: diagnosed with PD per the UK Parkinson’s
Disease Society Brain Bank, receiving levodopa
preparation concomitantly, current history of peakdose dyskinesia that the patient and investigator
felt might benefit from specific dyskinesia treatment
or receiving treatment with amantadine. Other key
inclusion criteria required patients to be ambulatory
with or without aids (e.g., walker or cane while ON)
and to be taking a stable regimen of antiparkinson
medications that included a levodopa preparation
administered ≥3 times daily for ≥30 days prior to
Screening and throughout the study. If the patient
needed a partner to assist with study assessments, that
person was to be knowledgeable and able to accompany the patient to study visits. Key exclusion criteria
included withdrawal from a previous controlled
study due to an ADS-5102–related AE, orthostatic
hypotension at Screening, a major psychiatric disorder, renal impairment (estimated glomerular filtration
rate (eGFR) <50 mL/min/1.73 m2 ) and current or
anticipated need for treatment with a restricted
medication per protocol.
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Enrolled patients were treated for up to 101 weeks
with a daily ADS-5102 dose of 137 mg (1 capsule)
during the first week of treatment, 274 mg (2 capsules) during Weeks 2 through 100, and 137 mg
(1 capsule) during the last week of treatment (Week
101). Study drug was taken once daily at bedtime.
Outcomes
Safety was assessed through AE reporting (including serious AEs [SAEs]), physical examinations,
vital signs, and laboratory parameters. Efficacy
was assessed through the Movement Disorder
Society–Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS), Part IV (motor complications) and
its subparts.
Hematology, serum chemistry, and urinalysis tests
were performed at Screening and all follow-up visits
except the Safety Follow-up Visit (Week 103); these
were Weeks 4, 8, 16, 28, 40, 52, 64, 76, 88, and 100
(or Early Termination). A complete physical examination was performed at Screening, Weeks 16, 52,
and 100 (or Early Termination), and a targeted physical examination was performed on Day 1 (Baseline),
Weeks 4, 8, 28, 40, 64, 76, 88, and during the Safety
Follow-up Visit. Evaluation of patients for orthostatic
hypotension was performed at Screening, and vital
signs were measured at all follow-up visits.
During the study, the investigator was responsible
for reporting all directly observed and spontaneously
reported AEs, including SAEs. The severity (mild,
moderate, or severe) and study-drug relationship
(related or not related) of the AE was classified
according to the investigator’s clinical judgment.
Adverse events were coded according to the Medical Dictionary for Regulatory Activities (MedDRA)
version 17.0.
For this study, changes in LID-related signs or
symptoms were captured on the MDS-UPDRS as efficacy outcomes and were not considered as AEs. The
MDS-UPDRS rating was performed at Screening and
Weeks 8, 16, 28, 40, 52, 64, 76, 88, and 100 (or Early
Termination).
Statistical analyses
All patients who received at least one dose of
study drug were included in the safety analysis. All
patients who received at least one dose of study
drug and provided at least one post-baseline MDSUPDRS assessment were included in the efficacy
analysis. Four analysis groups were defined based

514

R.A. Hauser et al. / Safety of ADS-5102 for LID in PD
Table 1
Study drug duration of exposure

on the patients’ prior study experience or prior
DBS.
•
•
•
•

Previous active group
Previous placebo group
Prior DBS group
All patients included in the study

Data were summarized by analysis group and
overall using descriptive statistics.
RESULTS
Patients
Between July 28, 2014, and March 10, 2016, 243
patients were screened and 223 patients were enrolled
(Fig. 1). Enrollment is completed, the study remains
ongoing, and future data cuts are expected to support a New Drug Application (NDA) submission. All
enrolled patients received at least 1 dose of ADS5102; 2 patients withdrew from the study before
the first post-baseline efficacy assessment and were
excluded from all efficacy analyses. At the cut-off
date (December 2, 2016) 147 patients were participating in the ongoing study, 13 patients had completed
the study, and 63 patients had discontinued the study
drug and withdrawn for various reasons (Fig. 1). The

Safety Population
(N = 223)
Study drug duration of exposure, days
Mean
SD
Median
Min, Max
No. (%) of patients remaining in study at:
Week 4
Week 8
Week 16
Week 28
Week 40
Week 52
Week 64
Week 76
Week 88
Week 100

347.7
182.1
363.0
2, 721
215 (96.4)
206 (92.4)
194 (87.0)
183 (82.1)
168 (75.3)
120 (53.8)
72 (32.3)
52 (23.3)
33 (14.8)
14 (6.3)

mean duration of ADS-5102 exposure was 348 days
overall (Table 1).
The mean patient age was 63.7 (SD 9.3) years
at baseline and the majority of patients were male
(58.7%) and white (93.3%). The mean duration of PD
was 11.8 (SD 5.3) years, mean duration of levodopa
treatment was 9.3 (SD 4.7) years, and mean duration
of LID was 5.3 (SD 3.7) years (Table 2). Dopamine
agonists were used by 60.1% and monoamine oxidase inhibitors by 43.5%. Various other antiparkinson

Prior ADS-5102 LID efficacy studies

Fig. 1. Trial Profile. a Study includes 22 patients who enrolled after a time gap following participation in double-blind studies (EASED,
EASE LID, EASE LID 3) and were not summarized as a subgroup in subsequent analyses due to small sample size. b Case report form in
interim data-cut for 2 additional patients reported study drug withdrawal as action taken in response to AE, while disposition record reported
“other” and “ongoing.”
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Table 2
Patient demographics and baseline characteristics (safety population)
Previous Active
Groupa (n = 61)
Age (years), mean (SD)
Age (years), <65, n (%)
Age (years), ≥65, n (%)
Sex, Male, n (%)
Race, White, n (%)
BMI (kg/m2 ), mean (SD)
Years since PD diagnosis, mean (SD)
Duration of levodopa treatment (years), mean (SD)
Duration of levodopa-induced dyskinesia (years), mean (SD)

Previous Placebo
Groupa (n = 79)

64.2 (9.93)
28 (45.9)
33 (54.1)
34 (55.7)
58 (95.1)
25.8 (6.0)
11.2 (4.5)
8.7 (3.7)
4.6 (3.4)

Prior DBS Patients
Group (n = 61)

65.8 (8.80)
31 (39.2)
48 (60.8)
45 (57.0)
74 (93.7)
25.7 (4.8)
10.0 (4.1)
7.8 (4.0)
4.0 (2.5)

60.2 (9.20)
39 (63.9)
22 (36.1)
41 (67.2)
54 (88.5)
27.3 (4.9)
14.7 (6.3)
11.9 (5.4)
8.0 (4.4)

All
(N = 223b )
63.7 (9.31)
109 (48.9)
114 (51.1)
131 (58.7)
208 (93.3)
26.1 (5.2)
11.8 (5.3)
9.3 (4.7)
5.3 (3.7)

BMI, body mass index; DBS, deep-brain stimulation; PD, Parkinson’s disease. a These patients were previously enrolled in either EASE LID
or EASE LID 3. b Study includes 22 patients who enrolled after a time gap following participation in double-blind studies (EASED, EASE
LID, EASE LID 3) and were not summarized as a subgroup in subsequent analyses due to small sample size.
Table 3
Overview of adverse events (AEs; safety population)

No. (%) of patients with any
AE
Study drug–related AE
SAE
Study drug–related SAE
No. (%) of patients who permanently
discontinued treatment due to any
AE
Study drug–related AE

Previous Active
Groupa (n = 61)

Previous Placebo
Groupa (n = 79)

Prior DBS Patients
Group (n = 61)

All
(N = 223b )

53 (86.9)
29 (47.5)
11 (18.0)
0

69 (87.3)
41 (51.9)
13 (16.5)
1 (1.3)

53 (86.9)
25 (41.0)
9 (14.8)
1 (1.6)

196 (87.9)
110 (49.3)
38 (17.0)
2 (0.9)

5 (8.2)
1 (1.6)

16 (20.3)
12 (15.2)

6 (9.8)
5 (8.2)

32 (14.3)
22 (9.9)

DBS, deep-brain stimulation; SAE, serious adverse event. a These patients were previously enrolled in either EASE
LID or EASE LID 3. b Study includes 22 patients who enrolled after a time gap following participation in double-blind
studies (EASED, EASE LID, EASE LID 3) and were not summarized as a subgroup due to small sample size.

medications were used by ≤15% of patients per
medication class. The doses of background PD medications were allowed to change, based on clinical
judgment, during this long-term study. The mean levodopa dose for all patients at baseline was 758 mg
(SD 460) and 834 mg (SD 535) at the time of the
interim data cut-off date.
For the subset of patients with ≥1 year of treatment (n = 122), 91% had either no change (n = 89),
or an increase (n = 22), in their daily levodopa regimen at the 1-year time point (Supplemental Table 1).
Additionally, for those subjects who entered the study
taking a dopamine agonist (n = 75), 12% (n = 9) had
discontinued this medication at the 1-year time point.
Adverse events
An overview of AEs is provided in Table 3. The
most common AEs (≥5% of patients) are reported
in Table 4. Fall, visual hallucination, peripheral
edema, and constipation were each reported by
≥10% of patients overall. Adverse events were the
primary reason for study drug discontinuation in

32 patients (14.3%). Thirty-eight patients (17.0%)
had a total of 52 SAEs; all but 2 were considered not related to study drug. The 2 drug-related
SAEs were urinary tract infection (n = 1) and suicidal ideation (n = 1). Four deaths had occurred as
of the data cut-off date; one death occurred on Day
55 (myocardial infarction), one occurred on Day
99 (pneumonia), one occurred on Day 190 (cardiac
arrest), and another occurred on Day 425 (C. difﬁcile
sepsis, colonic pseudo-obstruction). No deaths were
considered study-drug related.
Falls were the most commonly reported AE in the
study at the time of the data cut-off date. A total of
56 patients (25.1%) reported 1 or more falls. Among
these advanced PD patients who experienced a fall,
the majority were ≥65 years of age and had other
known risk factors for falls. For 45 of the 56 patients
with a fall AE, the event was considered not related
to study drug.
Forty-five patients (20.2%) reported hallucinations, which included visual hallucinations
(43 patients [19.3%]) and/or auditory hallucinations
(5 patients [2.2%]). Most of the patients (32 of
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Table 4
Most common adverse events (≥5% of all patients; safety population)
Preferred Term, n (%)
Fall
Visual hallucination
Peripheral edema
Constipation
Livedo reticularis
Nausea
Dry mouth
Insomnia
Dizziness

Previous Active
Groupa (n = 61)

Previous Placebo
Groupa (n = 79)

Prior DBS Patients
Group (n = 61)

All
(N = 223b )

12 (19.7)
10 (16.4)
9 (14.8)
9 (14.8)
6 (9.8)
7 (11.5)
3 (4.9)
6 (9.8)
0

20 (25.3)
20 (25.3)
9 (11.4)
9 (11.4)
4 (5.1)
6 (7.6)
6 (7.6)
3 (3.8)
8 (10.1)

16 (26.2)
9 (14.8)
9 (14.8)
4 (6.6)
5 (8.2)
1 (1.6)
3 (4.9)
4 (6.6)
3 (4.9)

56 (25.1)
43 (19.3)
29 (13.0)
28 (12.6)
18 (8.1)
18 (8.1)
16 (7.2)
16 (7.2)
15 (6.7)

DBS, deep-brain stimulation. a These patients were previously enrolled in either EASE LID or EASE LID 3. b Study
includes 22 patients who enrolled after a time gap following participation in double-blind studies (EASED, EASE
LID, EASE LID 3) and were not summarized as a subgroup due to small sample size. Note: A patient was counted
once within each preferred term. Percentages were calculated based on the number of patients in each group.

45 [71.1%]) who experienced hallucinations were
≥65 years of age. No other parameters examined
(eGFR, weight, or sex) were determined to be predictive for risk of hallucinations. Intervention with an
antipsychotic medication was required in 4 patients.
Regarding other AEs of clinical importance, livedo
reticularis was reported by 18 patients (8.1%). Four
patients (1.8%) reported impulse control disorders
(ICD), but none of these patients withdrew from the
study due to this AE. Two ICD events were considered mild, one moderate, and one severe. Study drug
was interrupted because of ICD in 1 patient. None
of the patients who reported an ICD had a change
in eGFR of >20% measured around the time of the
events. One patient from the previous placebo group
attempted suicide and another patient from the prior
DBS patients group reported suicidal ideation with
intent for self-harm. Both of these patients had a
history of anxiety and depression and subsequently
withdrew from the study. Orthostatic hypotension or
hypotension was reported for 7 patients (3.1%).
Patients who received continuous treatment with
ADS-5102 (direct enrolment from EASE LID or
EASE LID 3 active arms) experienced fewer AEs
compared with patients who received placebo in previous trials and received ADS-5102 for the first time
in this open-label study (Table 3).
The most common AEs leading to discontinuation
(reported by ≥2 patients) were falls (2.2%, n = 5),
visual hallucinations (2.2%, n = 5), and peripheral edema (0.9%, n = 2). Figure 2 characterizes
discontinuation rates due to any AE for patients
enrolling into the open-label study directly from
EASE LID (Fig. 2A) and EASE LID 3 (Fig. 2B)
for both previous placebo and previous active
groups. Incidence of discontinuation of ADS-5102

during open-label dosing was lower in patients
who continued ADS-5102 dosing from the prior
controlled trials compared with those who initiated
treatment of ADS-5102 in EASE LID 2.
AEs exhibited by ≥5% of patients in any subgroup
were characterized by age group (≥65 years vs <65
years). AEs were reported for 91.2% of patients ≥65
years of age and 84.4% of patients <65 years of age.
Several AEs were reported with greater frequency in
patients aged ≥65 years compared with patients <65
years, such as falls (33.3% vs 16.5%), visual hallucinations (27.2% vs 11.0%), and peripheral edema
(19.3% vs 6.4%). Conversely, dry mouth was reported
in 5.3% of patients ≥65 years of age compared with
9.2% of patients <65 years of age.
In general, vital signs and laboratory results
remained consistent with baseline values and similar
across all groups.
MDS-UPDRS
At the start of the open-label study, MDS-UPDRS,
Part IV (motor complications) scores for patients
enrolling directly from EASE LID (Fig. 3A) and
EASE LID 3 (Fig. 3B) studies were lower at baseline in patients previously randomized to ADS-5102
compared with patients previously randomized to
placebo and were maintained up to Week 64. For both
groups not receiving ADS-5102 at baseline (previous placebo group and prior DBS patients group),
mean scores decreased from baseline to week 8
(first post-baseline assessment) and remained stable
through week 64 (Table 5). A similar effect was seen
within the following subparts, Part IV, item 4.1 scores
(time with dyskinesia), Part IV, item 4.2 (functional
impact of dyskinesia), and notably for Part IV, item
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Fig. 2. Kaplan-Meier curves for Discontinuation Due to Adverse Event.

4.4 scores (functional impact of motor fluctuations
[OFF]). Table 6 summarizes change from baseline
in the MDS-UPDRS, Combined Score (Parts I–III).
Mean scores showed relatively small changes from
baseline at each measured time point across all groups
(Fig. 4).
DISCUSSION
Open-label interim safety data from 223
patients treated with 274 mg ADS-5102 for up to

64 weeks show long-term safety and tolerability
of ADS-5102, consistent with the randomized
controlled clinical trials. Falls were the most
common AEs: however, a majority were not
related to study drug and likely reflected longterm follow-up of an advanced PD population
[19]. The other common AEs with ADS-5102
treatment are largely predicted by its NMDAreceptor-antagonist activity (e.g., hallucinations)
and anticholinergic activity (e.g., dry mouth,
constipation, nausea).
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Fig. 3. MDS-UPDRS Part IV – Double-blind/Open-Label Study Experience. MDS-UPDRS, Movement Disorder Society–Unified Parkinson’s Disease Rating Scale.

Fig. 4. MDS-UPDRS Part IV Scores. MDS-UPDRS, Movement Disorder Society–Unified Parkinson’s Disease Rating Scale.
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Table 5
Change from baseline in MDS-UPDRS, Part IV and subscores (efficacy population)
Previous Active
Groupa (n = 61)

Mean change from baseline (SD), n
Previous Placebo
Prior DBS Patients
Groupa (n = 78)
Group (n = 60)

All
(N = 221b )

MDS-UPDRS, Part IV (motor complications)
Baseline
6.5 (3.4) n = 61
9.6 (3.1) n = 73
8 weeks
–0.3 (3.2) n = 61
–3.4 (3.3) n = 73
16 weeks
–0.8 (3.6) n = 60
–3.2 (3.6) n = 69
28 weeks
–0.3 (3.6) n = 57
–3.3 (3.1) n = 59
40 weeks
0.2 (4.0) n = 50
–2.7 (3.4) n = 54
52 weeks
0.5 (4.1) n = 32
–2.7 (3.8) n = 37
64 weeks
–0.3 (3.8) n = 21
–2.3 (3.6) n = 21

10.4 (2.8) n = 55
–4.0 (4.2) n = 55
–3.9 (3.7) n = 54
–4.4 (3.8) n = 53
–4.7 (4.1) n = 50
–3.3 (3.6) n = 43
–4.5 (3.5) n = 22

8.9 (3.5) n = 203
–2.6 (3.9) n = 203
–2.5 (4.0) n = 196
–2.5 (3.9) n = 181
–2.5 (4.3) n = 166
–2.1 (4.1) n = 118
–2.6 (4.0) n = 70

MDS-UPDRS, Part IV, item 4.1 (time spent with dyskinesia)
Baseline
1.6 (1.1) n = 61
1.9 (1.0) n = 73
8 weeks
–0.3 (1.0) n = 61
–0.7 (0.9) n = 73
16 weeks
–0.4 (1.0) n = 60
–0.8 (1.2) n = 69
28 weeks
–0.4 (1.0) n = 57
–1.0 (1.0) n = 59
40 weeks
–0.2 (1.2) n = 50
–0.9 (1.0) n = 54
52 weeks
–0.2 (1.1) n = 32
–0.9 (1.1) n = 37
64 weeks
–0.3 (1.2) n = 21
–0.8 (1.2) n = 22

1.8 (0.8) n = 55
–0.8 (1.1) n = 55
–1.0 (0.9) n = 54
–0.9 (1.0) n = 53
–0.9 (1.1) n = 50
–0.8 (1.0) n = 43
–1.0 (1.1) n = 22

1.8 (1.0) n = 203
–0.6 (1.0) n = 203
–0.7 (1.0) n = 196
–0.8 (1.0) n = 181
–0.7 (1.1) n = 166
–0.7 (1.2) n = 118
–0.7 (1.2) n = 71

MDS-UPDRS, Part IV, item 4.2 (functional impact of dyskinesia)
Baseline
0.9 (1.0) n = 61
1.9 (0.9) n = 73
8 weeks
–0.1 (0.9) n = 61
–0.9 (1.1) n = 73
16 weeks
–0.2 (0.7) n = 60
–1.0 (1.1) n = 69
28 weeks
–0.1 (0.9) n = 57
–1.1 (1.1) n = 59
40 weeks
0.3 (1.2) n = 50
–1.1 (1.0) n = 54
52 weeks
0.4 (1.2) n = 32
–0.9 (1.0) n = 37
64 weeks
0.1 (1.1) n = 21
–1.2 (1.0) n = 22

2.4 (1.0) n = 55
–1.5 (1.4) n = 55
–1.4 (1.2) n = 54
–1.6 (1.2) n = 53
–1.4 (1.2) n = 50
–1.4 (1.1) n = 43
–1.3 (1.0) n = 22

1.7 (1.1) n = 203
–0.8 (1.2) n = 203
–0.9 (1.1) n = 196
–0.9 (1.2) n = 181
–0.8 (1.3) n = 166
–0.8 (1.3) n = 118
–0.9 (1.2) n = 71

MDS-UPDRS, Part IV, item 4.3 (time spent in the OFF state)
Baseline
0.9 (0.6) n = 61
1.4 (0.6) n = 73
8 weeks
0.1 (0.6) n = 61
–0.3 (0.8) n = 73
16 weeks
0.1 (0.7) n = 60
–0.3 (0.7) n = 69
28 weeks
0.0 (0.7) n = 57
–0.4 (0.7) n = 59
40 weeks
0.0 (0.7) n = 50
–0.3 (0.6) n = 54
52 weeks
0.1 (0.7) n = 32
–0.4 (0.8) n = 37
64 weeks
0.0 (0.8) n = 21
–0.3 (0.8) n = 22

1.3 (0.6) n = 55
–0.4 (0.6) n = 55
–0.3 (0.8) n = 54
–0.4 (0.8) n = 53
–0.4 (0.9) n = 50
–0.2 (0.6) n = 43
–0.5 (0.7) n = 22

1.2 (0.6) n = 203
–0.2 (0.7) n = 203
–0.2 (0.8) n = 196
–0.2 (0.8) n = 181
–0.2 (0.8) n = 166
–0.2 (0.7) n = 118
–0.2 (0.8) n = 71

MDS-UPDRS, Part IV, item 4.4 (functional impact of fluctuations)
Baseline
1.4 (1.2) n = 61
2.0 (1.3) n = 73
8 weeks
0.0 (1.2) n = 61
–0.6 (1.4) n = 73
16 weeks
–0.1 (1.5) n = 60
–0.6 (1.3) n = 69
28 weeks
–0.1 (1.3) n = 57
–0.4 (1.3) n = 59
40 weeks
0.1 (1.4) n = 50
–0.1 (1.4) n = 54
52 weeks
0.1 (1.4) n = 32
–0.4 (1.2) n = 37
64 weeks
–0.5 (1.4) n = 21
–0.3 (1.4) n = 22

2.3 (1.1) n = 55
–0.9 (1.4) n = 55
–0.9 (1.1) n = 54
–1.0 (1.2) n = 53
–1.1 (1.2) n = 50
–0.7 (1.1) n = 43
–1.2 (1.3) n = 22

1.9 (1.3) n = 203
–0.5 (1.4) n = 203
–0.5 (1.4) n = 196
–0.5 (1.3) n = 181
–0.4 (1.5) n = 166
–0.4 (1.3) n = 118
–0.7 (1.4) n = 71

DBS, brain stimulation; MDS-UPDRS, Movement Disorder Society–Unified Parkinson’s Disease Rating Scale.
a These patients were previously enrolled in either EASE LID or EASE LID 3. b Study includes 22 patients who
enrolled after a time gap following participation in double-blind studies (EASED, EASE LID, EASE LID 3) and
were not summarized as a subgroup due to small sample size. Note: No meaningful changes were observed in
MDS-UPDRS Part IV Items 4.5 or 4.6.

Neuropsychiatric AEs, notably hallucinations, are
the most commonly observed clinically relevant AEs
with ADS-5102 treatment. These events were mostly
mild to moderate, and usually did not require intervention or lead to study drug discontinuation. Two
patients treated with ADS-5102 experienced suicidal
ideation and/or suicide attempt, neither of which was
fatal, and study drug was discontinued. It should
be noted that suicidal ideation and death ideation

are common in the PD population, although suicide
attempts may be rare [20]. During treatment, patients
should be monitored for depressed mood, depression,
changes in behavior or thinking that are not typical
for the patient, or suicidal ideation or behavior.
Visual hallucinations, falls, and peripheral edema
occurred more frequently in patients aged ≥65 years
compared with those <65 years. In addition to older
age, PD may be an independent risk factor for visual
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Table 6
Change from baseline in MDS-UPDRS, Combined Score (Parts I–III) (efficacy population)

MDS-UPDRS Combined Scores
Previous Active
Groupa (n = 61)
Baseline
Change from baseline at Week 8
Change from baseline at Week 16
Change from baseline at Week 28
Change from baseline at Week 40
Change from baseline at Week 52
Change from baseline at Week 64

41.9 (18.3) n = 61
1.1 (10.0) n = 61
1.6 (13.3) n = 60
4.8 (10.0) n = 57
7.8 (15.4) n = 50
15.5 (15.8) n = 31
11.3 (16.8) n = 21

Mean (SD), n
Previous Placebo
Prior DBS Patients
Groupa (n = 78)
Group (n = 60)
45.8 (19.2) n = 73
–2.8 (14.0) n = 73
–1.3 (16.1) n = 69
1.6 (12.4) n = 59
–0.5 (15.6) n = 54
2.2 (17.0) n = 37
4.7 (15.3) n = 22

52.4 (16.6) n = 55
–5.3 (10.7) n = 55
–5.2 (11.3) n = 54
–5.3 (13.0) n = 53
–4.8 (12.5) n = 50
–4.3 (16.7) n = 43
–6.5 (10.5) n = 22

All
(N = 221b )
46.9 (19.0) n = 203
–2.1 (12.2) n = 203
–1.0 (14.4) n = 196
0.8 (12.7) n = 180
0.8 (15.7) n = 166
3.2 (18.1) n = 117
2.8 (15.9) n = 71

DBS, deep-brain stimulation; MDS-UPDRS, Movement Disorder Society–Unified Parkinson’s Disease Rating Scale. a These patients were
previously enrolled in either EASE LID or EASE LID 3. b Study includes 22 patients who enrolled after a time gap following participation
in double-blind studies (EASED, EASE LID, EASE LID 3) and were not summarized as a subgroup due to small sample size.

hallucinations and other symptoms of psychosis,
possibly related to altered neurotransmitter functioning associated with the disease [21]. Although the
incidence of AEs was lower in those patients who
received ADS-5102 prior to enrolling in the openlabel study, those who had experienced AEs in the
double-blind phase may have been less likely to
enroll in the open-label follow-up study. Nonetheless, an initially favorable safety profile appeared
to be maintained in the following months on openlabel treatment. ADS-5102 was also well tolerated
by patients with prior DBS.
In addition, results of this interim analysis showed
that for patients with longer term treatment with
ADS-5102, entering from the EASE LID or EASE
LID 3 studies, ADS-5102 treatment maintained
antidyskinetic and secondary OFF effects. Reduction in MDS-UPDRS, Part IV score was primarily
due to reduction in items 4.2 (functional impact of
LID) and 4.4 (functional impact of OFF). Antidyskinetic effects were achieved without compromising
underlying control of PD symptoms, as demonstrated
by the absence of change in combined score for
MDS-UPDRS Parts I, II, and III.
As patients with PD have increasing dyskinesia
with increased disease duration, levodopa duration,
and increasing levodopa dose, LID can become
increasingly disabling over time [22]. No medications are currently approved for the treatment of LID,
which represents a significant unmet medical need
in patients with PD. Two placebo-controlled phase 3
studies have provided robust evidence that ADS-5102
reduces LID by the primary outcome measure (reduction in Unified Dyskinesia Rating Scale total score)
and across multiple secondary outcome measures
(PD home diaries, MDS-UPDRS, and Clinician’s
Global Impression of Change) that assessed several
aspects of dyskinesia (time, severity, and impact).

These studies also demonstrated a reduction in OFF
time, and to our knowledge, ADS-5102 is the only
oral pharmacologic agent demonstrating efficacy for
both OFF time and LID.
Analyses of safety data from the controlled studies and this ongoing long-term, open-label safety
study of ADS-5102 in patients with PD and LID
have demonstrated that ADS-5102 has a manageable safety profile. Interpretation of these results
should take into account that ADS-5102 and amantadine IR tablets have different pharmacokinetic
profiles, and milligram-per-milligram dosages are
not interchangeable. Overall, these results suggest
that ADS-5102 has potential for safe and effective
long-term treatment of LID in patients with PD.
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