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ABSTRACT

Introduction: Gocovri, a bedtime-administered
delayed-release/extended-release capsule for-
mulation of amantadine, is the only drug
approved by the US Food and Drug Adminis-
tration as levodopa-adjunctive therapy for the
treatment of OFF episodes and/or dyskinesia in
Parkinson’s disease (PD). Part II of the Move-
ment Disorder Society Unified Parkinson’s Dis-
ease Rating Scale (MDS-UPDRS) assesses patient-
perceived disability on experiences of daily liv-
ing affected by PD motor symptoms. We ana-
lyzed Gocovri-related changes in MDS-UPDRS
Part II ratings in two placebo-controlled clinical
trials.
Methods: Baseline to week 12 changes in MDS-
UPDRS Part II total and item scores were

compared for Gocovri and placebo using pooled
data from phase 3 trials (EASE LID and EASE LID
3).
Results: Baseline mean MDS-UPDRS Part II
total score was 15.1 for Gocovri (n = 100) and
15.3 for placebo (n = 96) groups. At week 12, the
least squares mean change from baseline was
-3.4 for the Gocovri group and -1.4 for pla-
cebo (treatment difference, -2.0; 95% CI -3.3
to -0.7; P = 0.004). For Gocovri, change from
baseline exceeded a published minimal clini-
cally important difference threshold of 3.05.
Gocovri-related treatment differences over pla-
cebo were driven primarily by improvement in
the scale items of freezing (-0.4; P\ 0.0001),
tremor (-0.4; P = 0.002), getting out of bed/car/
deep chair (-0.3; P = 0.002), and eating tasks
(-0.2; P = 0.016).
Conclusion: In addition to improvement in
dyskinesia, Gocovri-treated participants experi-
enced improvement in motor aspects of expe-
riences of daily living. Analyses suggest that
Gocovri may specifically improve freezing, tre-
mor, getting out of bed/car/deep chair, and
eating tasks.
Trial Registration: ClinicalTrials.gov identi-
fiers: NCT02136914, NCT02274766.
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Key Summary Points

Gocovri (amantadine) extended release
capsules are approved for the treatment of
dyskinesia and/or OFF episodes in
levodopa-treated patients with
Parkinson’s disease.

We sought to evaluate the effects of
Gocovri on patient-perceived disability
regarding motor aspects of experiences of
daily living as assessed by Part II of the
Movement Disorder Society Unified
Parkinson’s Disease Rating Scale (MDS-
UPDRS).

We analyzed changes in MDS-UPDRS Part
II total and item scores from baseline to
week 12, comparing Gocovri and placebo,
using pooled data from phase 3 trials
(EASE LID and EASE LID 3).

At week 12, the treatment difference for
MDS-UPDRS II total score for Gocovri
compared with placebo was -2.0
(P = 0.004), and Gocovri’s change from
baseline exceeded a published minimal
clinically important difference threshold
of 3.05.

Gocovri-treated participants experienced
significant improvements in motor
aspects of experiences of daily living.
Analyses indicated that Gocovri may
specifically improve freezing, tremor,
getting out of bed/car/deep chair, and
eating tasks.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14534880.

INTRODUCTION

Gocovri (Adamas Pharmaceuticals, Inc.,
Emeryville, CA), a bedtime-administered
delayed-release/extended-release capsule for-
mulation of amantadine, is the first medication
approved by the United States Food and Drug
Administration for the treatment of dyskinesia
and/or OFF episodes in people with Parkinson’s
disease (PwP) receiving levodopa-based therapy.
Unlike other marketed amantadine products,
Gocovri is specifically designed to be taken at
bedtime. The modified-release properties of the
dosage form result in an initial delay, followed
by a slow rise overnight to produce high
morning plasma concentrations that taper
towards evening [1]. In pivotal, phase 3 dyski-
nesia trials, Gocovri also significantly reduced
OFF time, as assessed by home diaries [2, 3], and
is the only Parkinson’s disease (PD) medication
to date proven to significantly reduce both OFF
time and dyskinesia. Since the main goal of
these trials was to assess the effect of Gocovri on
dyskinesia, the primary outcome measure was
the Unified Dyskinesia Rating Scale (UDysRS)
[4]. Other measures used in the phase 3 trials
included the Movement Disorder Society Uni-
fied Parkinson’s Disease Rating Scale (MDS-
UPDRS), the gold standard for assessing PD
symptoms. One way to assess the meaningful-
ness of Gocovri effects is to evaluate patient-
rated disability using the MDS-UPDRS Part II,
which is a reliable, disease-specific, patient-
rated disability measure that assesses motor
aspects of experiences of daily living (M-EDLs)
[5, 6]. MDS-UPDRS Part II assesses the impact of
parkinsonian motor features such as freezing,
tremor, and salivation that may be unrelated to
dyskinesia, but also includes activities such as
eating, dressing, and writing that could be
affected by either parkinsonian motor status or
dyskinesia. Thus, MDS-UPDRS Part II provides
an overall assessment of the clinical relevance of
PD medications in everyday life. We therefore
analyzed the MDS-UPDRS Part II results from
two similarly designed phase 3 clinical trials to
evaluate Gocovri effects on M-EDLs.
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METHODS

Ethics Statement

Studies EASE LID and EASE LID 3 (registered
on ClinicalTrials.gov; NCT02136914,
NCT02274766) were both conducted in accor-
dance with the Good Clinical Practice Guide-
lines of the International Conference on
Harmonisation and with the ethical principles
of the Declaration of Helsinki. The studies were
reviewed and approved by an independent
ethics committee or institutional review board
at each study center, and all patients provided
written informed consent before participation.
Copernicus was the institutional review board
for each study. Additionally, each investigator
was required to obtain institutional review
board/research ethics board/independent ethics
committee approval at their investigative site.
Documentation of approval was obtained from
each site’s institutional review board/research
ethics board/independent ethics committee
before any subject was enrolled at that site. All
subjects provided written informed consent to
participate in the trials.

Trial Designs and Participants

Pooled data were used from two phase 3 ran-
domized, double-blind, placebo-controlled
clinical trials comparing Gocovri and placebo in
dyskinetic PwP (EASE LID, ClinicalTrials.gov
identifier NCT02136914, and EASE LID 3,
NCT02274766) [2, 3]. The methodology has
been published previously and was identical for
both trials with the exception of trial duration.
Participants were required to have C 1 h of
troublesome dyskinesia (two 30-min intervals)
between 9:00 AM and 4:00 PM each day, as
documented in 24-h home diaries, of sufficient
severity to have at least mild impact on function
(score C 2 on MDS-UPDRS item 4.2) [7]. Partic-
ipants were also required to have a stable PD
pharmacotherapy regimen for C 30 days before
and during the study period, including use of
levodopa administered C 3 times daily. Exclu-
sion criteria included PwP with exclusively non-
peak-dose dyskinesia, deep brain stimulation,

use of amantadine within the previous 30 days,
estimated glomerular filtration rate\50 mL/
min/1.73 m2, major psychiatric disorders or
symptoms that would affect completion of trial
assessments, clinically significant hallucinations
within the past year, or presence of orthostatic
hypotension. Participants were randomly
assigned in a 1:1 ratio to take identically
appearing capsules of placebo or Gocovri daily at
bedtime. Gocovri was administered as 274 mg
amantadine base (two capsules), corresponding
to 340 mg amantadine HCl, with half that dose
(one capsule each of Gocovri and placebo)
administered during the first trial week and
during a taper week following final trial assess-
ments. All participants, trial-site personnel,
raters, sponsor, and contract research organiza-
tion staff were blinded to treatment assignment.

Efficacy Measures

The primary outcome measure in each trial was
change from baseline to week 12 in the UDysRS
total score [2, 3]. The MDS-UPDRS and PD
motor state home diaries [8] were secondary
outcomes in both trials. Motor assessments
were conducted during the participant’s ON
time, at least 30 minutes after a regularly
scheduled levodopa dose, while the participant
was experiencing typical dyskinesias. Clinic
visits occurred at baseline and treatment weeks
2, 8, 12, 18, and 24 in EASE LID, and at baseline
and at treatment weeks 2, 4, 8, and 12 in EASE
LID 3. PD motor diaries were completed for the
48 hours prior to each clinic visit. For the
pooled analysis, results were used from weeks 2,
8, and 12, which were the assessment points
common to both trials.

Part II of the MDS-UPDRS assesses 13 M-EDL
items: speech; saliva and drooling; chewing and
swallowing; eating tasks; dressing; hygiene;
handwriting; doing hobbies and other activi-
ties; turning in bed; tremor; getting out of bed, a
car, or a deep chair; walking and balance; and
freezing. Participants score each item as 0
(normal), 1 (slight), 2 (mild), 3 (moderate), or 4
(severe), on an anchored scale with reference to
their ability to perform a task, or the impact of a
symptom on daily activities, during the
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preceding week [9]. The progression of disability
scores is anchored such that a score of 2 (mild)
represents a threshold at which symptoms are
sufficient to cause at least modest impact on
function [7].

Efficacy Analysis

The modified intent-to-treat (mITT) population
included all randomized subjects (pooled from
both studies) who received study drug and
had C 1 post-baseline UDysRS assessment.
Mean changes from baseline in MDS-UPDRS
Part II total and individual item scores were
tested for statistically significant differences
between Gocovri and placebo using a mixed-
effects model with repeated measures (MMRM).
The model included categorical effects for
treatment group, stratified by trial, visit (weeks
2, 8, and 12), and the interaction between
treatment group and visit. All statistical tests
were performed using a two-sided, 5% signifi-
cance level. An improvement of C 3.05 points
in the MDS-UPDRS Part II is reported to be
clinically relevant [10]. The software used for
these analyses was SAS version 9.4 (SAS Insti-
tute, Cary, NC, USA). No corrections were made
for multiple comparisons.

Safety Measures

Safety analyses have been previously reported
for all participants who received C 1 dose of
study drug (safety population) [2, 3, 11, 12].
Investigators were responsible for recording all
directly observed and participant-reported
adverse events (AEs). Each AE was coded
according to the Medical Dictionary for Regu-
latory Activities (MedDRA) version 17.0.

RESULTS

Trial Participants

Participant disposition has been described pre-
viously in the report of each trial and in a
pooled analysis [2, 3, 11, 12]. In total, 303
individuals were screened and 198 were treated

(100 received Gocovri and 98 received placebo;
safety set). The pooled mITT population com-
prised 196 participants (100 Gocovri, 96 pla-
cebo). Among these, 187, 173, and 169
participants provided MDS-UPDRS Part II data
at 2, 8, and 12 weeks, respectively (97, 84, and
82 for Gocovri and 90, 89, and 87 for placebo).

Baseline characteristics of the pooled mITT
population are presented by treatment group in
Table 1. Mean participant age was 64.7 years,
55.6% were male, and 94.4% were white. On
average, participants had been taking levodopa
for 7.7 years and had been experiencing dyski-
nesia for 3.8 years. Baseline mean (SD) MDS-
UPDRS Part II total scores were similar between
groups: 15.1 (6.6) for Gocovri (n = 97) and 15.3
(5.9) for placebo (n = 90). More than 60% of
participants scored 1 (slight impact on func-
tion) or greater for each of the 13 MDS-UPDRS
Part II items except chewing and swallowing
(38.8% of participants), and freezing (57.1% of
participants), with at least 10% scoring 3 or 4
(moderate or severe impairment, respectively)
for items of hobbies (10.2%), tremor (10.2%),
speech (11.7%), saliva and drooling (14.8%),
getting out of bed/car/deep chair (15.3%),
walking and balance (19.4%), and handwriting
(21.4%) (Fig. 1).

Least squares (LS) mean change from base-
line in MDS-UPDRS Part II by treatment visit is
shown in Fig. 2. At week 12, the overall LS mean
change was -3.4 for Gocovri and -1.4 for pla-
cebo, with a placebo-adjusted treatment differ-
ence of –2.0 (95% CI -3.3 to -0.7; P = 0.004).
More than half (54.9%; n/N = 45/82) of
Gocovri-treated participants had a C 3-point
reduction (improvement) in MDS-Part II total
score, versus 35.6% (n/N = 31/87) of those given
placebo, and more than a quarter (28.0%;
n = 23) of Gocovri-treated participants had a
C 7-point change, versus 13.8% (n = 12) of
those given placebo. Conversely, an increase
(worsening) of C 3 points was experienced by
8.5% (n = 7) of Gocovri-treated participants,
versus 14.9% (n = 13) of those given placebo.

The LS mean treatment differences for each
M-EDL item at week 12 are shown in Fig. 3.
Improvement in MDS-UPDRS Part II total score
was driven primarily by reductions in item
scores for freezing, tremor, getting out of
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bed/car/deep chair, and eating tasks. Gocovri-
related treatment differences were -0.4
(P\0.0001 vs placebo) for freezing, -0.4
(P = 0.002) for tremor, -0.3 (P = 0.002) for
getting out of bed/car/deep chair, and -0.2
(P = 0.016) for eating tasks. Although not sta-
tistically significant, treatment differences for
six of the remaining nine items (speech, saliva

and drooling, hygiene, handwriting, hobbies,
and turning in bed) showed numerical
improvement relative to placebo. No items sig-
nificantly favored the placebo group, though
chewing/swallowing favored placebo
numerically.

The ability to show improvement on MDS-
UPDRS Part II is predicated upon the presence

Table 1 Baseline characteristics by treatment group (pooled mITT populations)

Variable Gocovri (n = 100) Placebo (n = 96)

Age, years 64.2 (9.5) 65.3 (8.8)

Male sex, % 54.0 57.3

White race, % 96.0 92.7

Duration of Parkinson’s disease, years 9.8 (4.7) 9.7 (4.1)

Duration of levodopa treatment, years 7.8 (3.9) 7.6 (4.1)

Duration of dyskinesia, years 4.0 (3.1) 3.6 (2.5)

OFF time, h/day 3.0 (2.3) 2.6 (2.0)

MDS-UPDRS Part II score

Total score 15.1 (6.6) 15.3 (5.9)

M-EDL item

2.1. Speech 1.3 (1.0) 1.3 (1.0)

2.2. Saliva and drooling 1.3 (1.2) 1.2 (1.1)

2.3. Chewing and swallowing 0.4 (0.7) 0.5 (0.7)

2.4. Eating tasks 0.9 (0.8) 1.0 (0.7)

2.5. Dressing 1.2 (0.7) 1.2 (0.7)

2.6. Hygiene 0.9 (0.6) 0.8 (0.6)

2.7. Handwriting 1.5 (1.1) 1.6 (1.2)

2.8. Doing hobbies and other activities 1.5 (0.9) 1.4 (0.8)

2.9. Turning in bed 1.1 (0.7) 1.1 (0.8)

2.10. Tremor 1.3 (1.0) 1.2 (0.9)

2.11. Getting out of a bed, a car, or a deep chair 1.5 (1.0) 1.4 (1.0)

2.12. Walking and balance 1.4 (1.0) 1.4 (1.0)

2.13. Freezing 1.0 (1.1) 1.2 (1.1)

Data are presented as mean (SD) unless otherwise noted
MDS-UPDRS Movement Disorder Society Unified Parkinson’s Disease Rating Scale, M-EDL motor aspects of experiences
of daily living, mITT modified intent to treat
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and degree of impairment in each item at
baseline. Movement of individuals from scores
of C 2 (problematic) at baseline to scores of 0 or
1 (nonproblematic) at week 12, and vice versa
are shown in Table 2 (with ‘‘problematic’’
meaning scores at which there is at least a
modest impact on daily function) [7]. For the
four items showing significant treatment dif-
ferences (freezing, tremor, getting out of
bed/car/deep chair, and eating tasks), more
Gocovri-treated participants moved from a
problematic to a nonproblematic score, whereas
more placebo-treated participants declined
from a nonproblematic to a problematic score.

Safety

Adverse events from the pooled trials (up to
25 weeks in EASE LID [2] and up to 13 weeks in
EASE LID 3 [3]) have been published previously
[12, 13]. The most commonly reported AEs (re-
ported for C 10% of Gocovri-treated partici-
pants) were hallucinations (visual or auditory),
dizziness, dry mouth, peripheral edema, con-
stipation, falls, and orthostatic hypotension
(which occurs at C 10% if one also includes
events coded to the MedDRA preferred terms of
postural dizziness, syncope, presyncope, and
hypotension).

Fig. 1 Distribution of MDS-UPDRS Part II M-EDL item scores for all participants at baseline. MDS-UPDRS Movement
Disorder Society Unified Parkinson’s Disease Rating Scale, M-EDL motor aspects of experiences of daily living

Fig. 2 Time course of LS mean change from baseline in
MDS-UPDRS Part II total score among all participants
(pooled mITT population). The LS mean (SE) [Gocovri-
placebo] treatment differences were: week 2: -1.8 (0.68)
P = 0.009; week 8: -1.1 (0.68) ns; week 12: -2.0 (0.68);
P = 0.004. P values are based on the comparison between
Gocovri vs. placebo from the MMRM model with change
from baseline as the dependent variable and the baseline
value as a covariate. The model includes categorical effects
for treatment group, study, and visit (weeks 2, 8, and 12),
and the interaction between treatment group and visit. LS
least squares, MDS-UPDRS Movement Disorder Society
Unified Parkinson’s Disease Rating Scale, mITT modified
intent to treat, MMRM mixed-effects model repeated
measure, SE standard error
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DISCUSSION

Gocovri treatment significantly improved MDS-
UPDRS Part II total score relative to placebo over
the 12-week trial periods, with LS mean changes
of -3.4 points for Gocovri and -1.4 for placebo,
and a placebo-adjusted treatment difference of
-2.0 (P = 0.004). MDS-UPDRS Part II has been
shown to correlate well with other general and
disease-specific measures of disability and
quality of life [14]. Horvath and colleagues cal-
culated mean minimal clinically important
differences (MCID) for the MDS-UPDRS Part II
to be -3.05 points (95% CI -3.91 to -2.19) for
improvement and 2.51 (95% CI 1.42–3.60) for
deterioration, with an optimal threshold of ±
2.5 points providing best discriminative accu-

racy in corresponding to Patient Global
Impression ratings of minimal or greater
change, based on receiver operating character-
istic analysis [10]. Using these thresholds, the
week 12, LS mean Part II score change of -3.4

points for Gocovri exceeded the MCID, whereas
the mean change for placebo did not (-1.4
points). When considering the number of par-
ticipants in each treatment group who exceeded
the MCID threshold, the majority (54.9%) of
Gocovri-treated participants registered a C 3-
point improvement, compared with 35.6% of
participants treated with placebo. Conversely,
fewer participants receiving Gocovri met the
MCID for decline, with 8.5% of Gocovri-treated
participants registering a C 3-point deteriora-
tion in MDS-UPDRS Part II score versus 14.9%
treated with placebo.

The effectiveness of Gocovri in reducing the
participant-rated impact of dyskinesias on
activities of daily living has been previously
demonstrated in this same pooled population,
where Gocovri significantly improved UDysRS
Part 1B scores relative to placebo, with favorable
ratings reaching the level of significance for 6 of
10 activities assessed on this scale, including
walking and balance, eating tasks, engaging in

Fig. 3. 12-week changes in MDS-UPDRS Part II item
scores: LS mean (95% CI) [Gocovri-placebo] treatment
differences (pooled mITT population). P values are based
on the comparison between Gocovri vs. placebo from the
MMRM model with change from baseline as the depen-
dent variable and the baseline value as a covariate. The
model includes categorical effects for treatment group,

study, and visit (weeks 2, 8, and 12), and the interaction
between treatment group and visit. LS least squares, MDS-
UPDRS Movement Disorder Society Unified Parkinson’s
Disease Rating Scale, M-EDL motor aspects of experiences
of daily living, mITT modified intent to treat, MMRM
mixed-effects model repeated measure
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hobbies, public and social settings, exciting or
emotional settings, and speech [15]. In the

current analysis of MDS-UPDRS Part II, motor
activities significantly improved with Gocovri

Table 2 Percentages of participants shifting from problematic to nonproblematic scores at week 12 and vice versa

M-EDL item Participants with
problematic score at
baseline, n

Improved to
nonproblematic score
at week 12, n/N (%)

Participants with
nonproblematic score
at baseline, n

Decline to
problematic score at
week 12, n/N (%)

Placebo
(n = 87)

Gocovri
(n = 82)

Placebo
(n = 87)

Gocovri
(n = 82)

Placebo
(n = 87)

Gocovri
(n = 82)

Placebo
(n = 87)

Gocovri
(n = 82)

Speech 42 35 20/42

(47.6)

17/35

(48.6)

45 47 10/45

(22.2)

6/47

(12.8)

Saliva and drooling 37 35 11/37

(29.7)

17/35

(48.6)

50 47 7/50

(14.0)

5/47

(10.6)

Chewing and

swallowing

4 5 4/4

(100.0)

4/5 (80.0) 83 77 3/83 (3.6) 0/77 (0.0)

Eating tasks 23 24 13/23

(56.5)

19/24

(79.2)

64 58 7/64

(10.9)

4/58 (6.9)

Dressing 29 26 15/29

(51.7)

14/26

(53.8)

58 56 4/58 (6.9) 7/56

(12.5)

Hygiene 10 7 6/10

(60.0)

5/7 (71.4) 77 75 2/77 (2.6) 4/75 (5.3)

Handwriting 44 42 9/44

(20.5)

15/42

(35.7)

43 40 11/43

(25.6)

13/40

(32.5)

Hobbies 39 42 20/39

(51.3)

26/42

(61.9)

48 40 9/48

(18.8)

6/40

(15.0)

Turning in bed 22 13 3/22

(13.6)

5/13

(38.5)

65 69 2/65 (3.1) 3/69 (4.3)

Tremor 28 33 7/28

(25.0)

24/33

(72.7)

59 49 12/59

(20.3)

3/49 (6.1)

Getting out of

bed/car/deep

chaira

38 34 14/38

(36.8)

21/34

(61.8)

49 47 9/49

(18.4)

2/47 (4.3)

Walking and

balance

30 35 8/30

(26.7)

12/35

(34.3)

57 47 5/57 (8.8) 3/47 (6.4)

Freezing 35 26 6/35

(17.1)

14/26

(53.8)

52 56 5/52 (9.6) 0/56 (0.0)

Problematic means an item score of C 2, and nonproblematic means an item score of 0 or 1, based on a score of 2 being the
threshold at which symptoms have at least a modest impact on function [6]
M-EDL motor aspects of experiences of daily living
a n = 81
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treatment included eating, freezing, tremor,
and the ability to get out of bed/car/deep chair.
How much these improvements resulted from
treatment effects of reducing dyskinesia relative
to reducing Parkinsonism and OFF time cannot
be established from the present analyses. How-
ever, the benefits observed for freezing and tre-
mor are likely to be distinct from benefits for
dyskinesia.

The substantial treatment effect (-0.4) for
the freezing M-EDL may represent an important
outcome because effective treatment for freez-
ing of gait is a significant unmet need in PD
[16]. Of participants reporting freezing at base-
line, 61.7% receiving Gocovri and 31.5%
receiving placebo showed improvement on this
item at endpoint, with 53.8% (Gocovri) and
17.1% (placebo) who registered at least mild
impact at baseline moving to nonproblematic
scores (0 or 1) at endpoint. Because the patho-
physiology of freezing appears to be separate
from the primary motor symptoms of PD, the
effect of Gocovri on this aspect of disease is
particularly interesting [16–18]. Previously
published data on the efficacy of amantadine on
freezing are limited and inconsistent [19, 20]. It
is possible that the freezing improvement may
also have contributed to the significant treat-
ment difference (-0.3) on the getting out of
bed/car/deep chair item, although this is spec-
ulative. Of participants reporting tremor at
baseline, 66.7% receiving Gocovri and 35.9%
receiving placebo showed improvement in this
item at endpoint, with 72.7% (Gocovri) and
25.0% (placebo) who registered at least mild
impact at baseline showing nonproblematic
scores (0 or 1) at endpoint. Improvement of
tremor (-0.4) also represents an unmet clinical
need, and it is possible that this also contributed
to improvement in eating tasks (-0.2). In their
factor analysis of MDS-UPDRS II items, Goetz
et al. found that freezing of gait and getting out
of bed/car/deep chair factored together as did
tremor and eating tasks [7].

Gocovri was generally safe and well tolerated
for up to 25 weeks in EASE LID [2] and up to
13 weeks in EASE LID 3 [3]. Hallucinations were
the most commonly reported AE in Gocovri
trials and were more common in older individ-
uals and those with lower renal function.

Hallucination is a frequent occurrence in PwP
and is influenced by multiple factors, including
age and concomitant medication use [21–23].
In a 2-year open-label trial, hallucinations were
managed in some individuals by dose reduction
[24].

The principal limitation of our analysis is
that the MDS-UPDRS Part II total score was a
secondary measure in the Gocovri pivotal trials,
and the pooled analysis of M-EDL items was
conducted post hoc without adjustment for
multiple comparisons (potential for type I
error). Still, application of a conservative post
hoc Bonferroni correction to the 13 items
would result in three (tremor, getting out of
bed/car and freezing) maintaining statistical
significance. Second, for many Part II items,
most participants had no or only slight
impairment at baseline, providing insufficient
power to detect treatment-related changes for
certain M-EDLs and rendering the analysis of
these items less robust. This may have resulted
from trial enrollment being based on the pres-
ence of troublesome dyskinesia (C 2 score on
MDS-UPDRS Part IV item 4.2 and C 1 h/day of
troublesome dyskinesia) rather than on the
presence of uncontrolled PD motor symptoms
[25]. Also, because participants were required to
have had dyskinesia at baseline, the applicabil-
ity of our results to PwP without motor com-
plications is uncertain. However, because
improvements in these M-EDLs are more likely
to be due to improved antiparkinsonian motor
status, greater benefit is likely to be seen in
patients with more OFF time at baseline.

We also note that Gocovri is not inter-
changeable with other marketed amantadine
products. It was specifically developed as a
once-daily, bedtime-administered formulation,
containing coated pellets that provide a reliable
delivery profile, with an initial delay in expo-
sure, followed by sustained amantadine delivery
over the dosing interval [1, 26]. Because the
recommended dose is higher than typically
used immediate-release amantadine regimens,
and the modified-release dosage form with
delayed-release/extended-release profile yields a
different plasma concentration versus time
curve than other formulations [1, 26], with a
sustained plateau from morning through early
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evening, the results of this trial may not be
broadly generalizable to other amantadine
products. As most patients with dyskinesia also
suffer from OFF episodes, future studies/analy-
ses should evaluate the performance of Gocovri
in patients with higher levels of baseline OFF
and in those without dyskinesia.

CONCLUSIONS

The results of this analysis suggest that treat-
ment with Gocovri may improve certain
M-EDLs, notably freezing and tremor (which are
significant unmet needs in the PD population).
This study provides one of the only sources of
controlled data on amantadine’s effect on tre-
mor and freezing. These potential effects war-
rant further investigation.
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