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Keywords: Background and purpose: The aim was to evaluate the efficacy of the cate-
motor fluctuations, chol-O-methyltransferase inhibitor opicapone (25 and 50 mg) as adjunct ther-
OFF time, opicapone, apy to levodopa in a pooled population of Parkinson’s disease patients who
Parkinson’s disease participated in the pivotal double-blind trials of opicapone and their 1-year

open-label extensions.
Received 24 July 2018 Methods: Data (placebo, opicapone 25 mg and opicapone 50 mg) from the
Accepted 21 January 2019 BIPARK-1 and BIPARK-2 double-blind and open-label studies were com-

bined. The studies had similar designs, eligibility criteria and assessment meth-
ods. The primary efficacy variable in both double-blind studies was the change
from baseline in absolute OFF time based on patient diaries.
doi:10.1111/enc.13914 Results: Double-blind treatment with opicapone (25 and 50 mg) significantly
reduced absolute daily OFF time from a baseline of 6.1-6.6 h. The mean (and
95% confidence interval) treatment effect versus placebo was —35.1 (—62.1,
—8.2) min (P = 0.0106) for the 25 mg dose and —58.1 (—84.5, —31.7) min
(P <0.0001) for the 50 mg dose. Reductions in OFF time were mirrored by
significant increases in ON time without troublesome dyskinesia (P < 0.05 and
P < 0.0001 for the 25 and 50 mg doses, respectively). No significant differ-
ences were observed for ON time with troublesome dyskinesia. Patient diary
results from the open-label phase indicated a maintenance of effect for patients
previously treated with opicapone 50 mg. The group previously treated with
the 25 mg dose benefitted with further optimization of therapy during the
open-label phase, whilst switching from placebo to opicapone led to significant
reductions in OFF time and increased ON time.
Conclusions: Over at least 1 year of open-label therapy, opicapone consis-
tently reduced OFF time and increased ON time without increasing the
frequency of troublesome dyskinesia.
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Introduction

Opicapone is a third generation, catechol-O-methyl-
___________________________________________________________________________ transferase (COMT) inhibitor that has recently been
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Development, BIAL, A Av. da Siderurgia Nacional, 4745-457 S. apy to preparations of levodopa in adult patients with

Mamede do Coronado, Portugal (tel.: +351 229866100; fax: +351 . s .
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fluctuations [1]. The efficacy of opicapone given once
daily as an adjunct to levodopa has been established
in two large, randomized clinical trials (BIPARK-1 [2]
and BIPARK-2 [3]) and their associated open-label
extension studies [3,4].

Similarities in the design of the two double-blind,
randomized, placebo-controlled studies and their
extensions permitted a pooled analysis with increased
statistical power to provide further information on the
magnitude of the effect of opicapone and were an
important component of the approval process in Eur-
ope [5]. The main aim of this pooled analysis was to
evaluate the symptomatic efficacy of opicapone
(25 and 50 mg) versus placebo in levodopa-treated
patients experiencing motor fluctuations using the
same outcomes as reported in the individual studies.
In addition, the long-term efficacy of opicapone was
assessed in patients who participated in the double-
blind and open-label phases of the trials.

Methods

BIPARK-1 (NCTO01568073) [2] and BIPARK-2
(NCTO01227655) [3] were randomized, double-blind,
placebo-controlled studies, full details of which have
been published previously. Open-label extension
phases of each trial followed patients for up to an
additional year of treatment [3,4]. Both studies were
conducted in accordance with good clinical practice
and the provisions of the International Conference
on Harmonization and were sponsored by BIAL —
Portela & C?, S.A. Institutional review boards at the
participating sites provided ethics approval and all
patients provided written informed consent.

Study designs

Both studies recruited adult (aged 30-83 years)
patients with a minimum disease duration of 3 years
after diagnosis of PD and a Hoehn and Yahr stage
between 1 and 3 (during ON). Eligible patients had to
be receiving treatment with levodopa for at least
1 year (3-8 daily doses) and experiencing end-of-dose
motor deterioration with >1.5 h of OFF time per day
(excluding pre-dose morning akinesia). Both studies
assessed the efficacy of opicapone 25 mg and 50 mg
once daily versus placebo. BIPARK-1 was an active-
controlled study that included an entacapone arm and
a low dose (5 mg) opicapone arm, which are not
included in the present analysis.

The open-label extension began the day after com-
pleting double-blind treatment and continued until
patients had completed 52 weeks of open-label treat-
ment. Open-label treatment was started with the 25 mg

dose but could be titrated up to 50 mg if required to
control wearing-off and if tolerated. In the case of unac-
ceptable dopaminergic adverse events, the levodopa
dose was to be adjusted first, followed by opicapone
down-titration in those with persisting adverse events.

Pooled analysis

This pooled analysis was based on integration of indi-
vidual participant data. Analyses of the double-blind
phase included data from all patients randomized to
placebo, opicapone 25 mg or opicapone 50 mg (com-
mon treatment arms in both studies), who took one
or more doses of study medication and had one or
more post-baseline OFF time assessments (full analy-
sis set). Analyses of open-label phase data included all
patients who received placebo, opicapone 25 mg or
opicapone 50 mg in the double-blind study, received
one or more open-label doses of opicapone and
recorded one or more OFF time efficacy assessments.

This pooled analysis followed the same statistical
approach as the individual double-blind studies [2,3].
Reductions in absolute OFF time, increases in ON
time and changes in Unified Parkinson’s Disease Rat-
ing Scale (UPDRS) Parts II and III during random-
ized treatment were assessed using an analysis of
covariance (ANcova) with study and geographical area
as factors and baseline respective variable as covari-
ate. OFF and ON time responder rates were analysed
with a Cochran-Mantel-Haenszel test stratified by
study. Clinical (investigator) and Patient Global
Impression of Change (CGIC and PGIC) were anal-
ysed with a van Elteren test. For the open-label phase,
each of the OFF and ON time variables was analysed
versus open-label baseline using a linear mixed-effect
model for repeated measurements with study and geo-
graphical area as factors and double-blind baseline
respective variable as covariate. Patients were consid-
ered ‘good’ responders if they were rated as much or
very much improved on CGIC and PGIC assessments.
All P values are exploratory.

Results

Patient disposition and baseline characteristics

Of the 1027 patients randomized to the two double-
blind studies, 758 patients had one or more post-base-
line efficacy observations (placebo, n = 255; opicapone
25 mg, n = 241; opicapone 50 mg, n = 262) and were
included in the pooled analysis. The open-label analy-
ses included 633 of 764 patients who enrolled in the
open-label extensions. Completion rates for eligible
patients were high (Fig. 1).
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Figure 1 Patient disposition. The double-blind safety set includes all patients who took at least one dose of study medication. The full
analysis set includes all randomized patients who took one or more doses of study medication and had one or more post-baseline
OFF time assessments. AEs, adverse events; FAS, full analysis set; OPC, opicapone.

Baseline characteristics at the start of the double-
blind phase are shown in Table 1. At double-blind
baseline, patients had an average daily OFF time of
over 6 h (6.1-6.6 h).

Double-blind phase

Treatment with either opicapone 25 mg or opicapone
50 mg significantly reduced absolute daily OFF time.
The mean (95% confidence interval) treatment effect
versus placebo was —35.1 (—62.1, —8.2) min
(P =0.0106) for the opicapone 25 mg dose and —58.1
(—84.5, —31.7) min (P < 0.0001) for the 50 mg dose
(Fig. 2). Reductions in OFF time were mirrored by
significant increases in ON time without troublesome
dyskinesia (P < 0.01 and P < 0.0001 for the 25 mg
and 50 mg doses, respectively) (Table 2). No signifi-
cant differences versus placebo were observed for ON
time with troublesome dyskinesia (P = 0.622 and
P =0.318 for the 25 mg and 50 mg doses, respec-
tively).

Analysis of responder rates showed that signifi-
cantly more patients receiving either dose of opi-
capone achieved (i) a > 1 h reduction in OFF time

and (ii) a > | h increase in ON time compared to pla-
cebo (Table 2). PGIC responder rates showed that sig-
nificantly more patients receiving either dose of
opicapone were rated as much or very much improved
(P =0.0009 and P = 0.0314 for opicapone 25 mg and
50 mg, respectively). CGIC responder rates were simi-
lar to the PGIC but significantly more patients were
rated as much or very much improved with the opi-
capone 25 mg dose only (P =0.0108) (Fig. 3,
Table 2). There was a small significant difference in
UPDRS motor scores for the opicapone 25 mg dose
(treatment difference of —1.1 versus placebo,
P <0.005); no other significant differences were
observed for UPDRS scores.

Open-label phase

As per protocol, all patients began open-label treat-
ment with opicapone 25 mg. A total of 341 (53.9%)
patients increased their opicapone dose to 50 mg dur-
ing the study and only 12 (1.9%) patients reduced their
opicapone dose to 5 mg. In those patients originally
allocated to the placebo group (n = 215), levodopa
doses remained stable during the double-blind phase

© 2019 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology
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Table 1 Baseline characteristics

Opicapone Opicapone
Placebo 25 mg 50 mg
Characteristics at double-blind baseline n =257 n =244 n =265
Sex, male; n (%) 142 (55.3) 149 (61.1) 160 (60.4)
Age, years; mean (SD) 62.8 (9.1) 63.4 (8.8) 64.5 (8.8)
Race; n (%)
White 211 (82.1) 209 (85.7) 231 (87.2)
Asian 42 (16.3) 29 (11.9) 33 (12.5)
Disease duration, years; mean (SD) 7.8 (3.9) 7.9 (4.3) 7.6 (4.3)
Time since onset of fluctuations, years; mean (SD) 2.6 (2.2) 2.8 (2.7) 2.7 (2.9)
Daily OFF time, h; mean (SD) 6.1 (2.1) 6.6 (2.3) 6.2 (2.0)
Daily ON time with troublesome dyskinesia, h; mean (SD) 0.5 (1.3) 0.4 (1.1) 0.4 (1.1)
Daily levodopa, mg; mean (SD) 695 (321) 732 (370) 698 (322)
Concomitant PD medication, n (%)
Levodopa/carbidopa 151 (58.8) 148 (60.7) 155 (58.5)
Levodopa/benserazide 127 (49.4) 106 (43.4) 124 (46.8)
Pramipexole 95 (37.0) 79 (32.4) 96 (36.2)
Ropinirole 72 (28.0) 65 (26.6) 69 (26.0)
Amantadine 58 (22.6) 58 (23.8) 55 (20.8)
Rasagiline 30 (11.7) 27 (11.1) 39 (14.7)
PD, Parkinson’s disease; SD, standard deviation.
Double-blind phase (ANCOVA) | Open-label phase (MMRM) |
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Figure 2 Reductions in OFF time. *Change in OFF time for the double-blind phase was calculated versus the double-blind baseline
(ANcova). Change in OFF time for the open-label phase is described versus the open-label baseline. ANcova, analysis of covariance;
MMRM, mixed-effect model for repeated measurements; OPC, opicapone; TE, treatment estimate [95% confidence interval]. [Color

figure can be viewed at wileyonlinelibrary.com]

and decreased slightly during the open-label phase
(mean + SD levodopa doses were 701 + 313 mg at
double-blind baseline, 694 + 301 mg at open-label
baseline and 655 + 317 mg at the end of the open-label
study). For those originally assigned to active treatment

(opicapone 25 mg or 50 mg, n = 418), levodopa doses
decreased slightly during the double-blind phase and
remained stable during the open-label phase
(mean + SD levodopa doses were 718 + 354 mg at
double-blind baseline, 687 + 330 mg at open-label

© 2019 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology



Table 2 Symptomatic efficacy (secondary outcome measures) of opicapone during the double-blind phase
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Parameter

Placebo (N = 255)

Opicapone 25 mg (N = 241)

Opicapone 50 mg (N = 262)

Total ON time (min)
Change from baseline; LS mean + SEM
Difference versus placebo; LS mean (95% CI)
P value

ON time without troublesome dyskinesia (min)
Change from baseline; LS mean + SEM
Difference versus placebo; LS mean (95% CI)
P value

ON time with troublesome dyskinesia (min)
Change from baseline; LS mean + SEM
Difference versus placebo; LS mean (95% CI)
P value

Responder rate OFF time reduction of >1 h; n (%)
Odds ratio (95% CI) versus placebo
P value

Responder rate ON time increase of >1 h; n (%)
Odds ratio (95% CI) versus placebo
P value

UPDRS Part II (ADL) scores

Change from baseline; LS mean + SEM

P value versus placebo

UPDRS Part III (motor) scores

Change from baseline; LS mean + SEM

P value versus placebo

Responder rate CGIC (much or very much improved); n (%)

Odds ratio (95% CI) versus placebo
P value

Responder rate PGIC (much or very much improved); n (%)

Odds ratio (95% CI) versus placebo
P value

50.1 £ 10.0

43.1 £ 11.5

45+59

125 (49.0)

116 (45.5)

(n = 249)

—224+03

(n = 250)
-29+04

48 (18.8)

50 (19.6)

93.1 £ 10.3
43.0 (16.2, 69.9)
0.0017

858 £ 11.3
42.7 (11.1, 74.4)
0.0083

8.6 £58

4.1 (—12.2,20.4)
0.6220

148 (61.4)

1.66 (1.16, 2.37)
0.0055

145 (60.2)

1.81 (1.27, 2.59)
0.0011

(n = 237)
—28+03
0.0982

(n = 238)
4.0+ 04
0.0482

68 (28.2)

1.73 (1.13, 2.64)
0.0108

78 (32.4)

2.00 (1.33, 3.02)
0.0009

111.9 £ 10.2
61.8 (35.5, 88.1)
<0.0001

107.8 £ 11.2
64.7 (33.2, 96.2)
<0.0001

127 £ 5.8

8.3 (8.0, 24.5)
0.3175

177 (67.6)

2.17 (1.52, 3.09)
<0.0001

166 (63.4)

2.08 (1.46, 2.96)
<0.0001

(n = 253)

—2.6 £ 03
0.2180

(n = 257)
-32+04
0.5570

66 (25.2)

1.47 (0.96; 2.24)
0.0728

72 (27.5)

1.57 (1.04; 2.37)
0.0314

ADL, activities of daily living; CGIC, Clinical Global Impression of Change; CI, confidence interval; LS, least squares; PGIC, Patient Global

Impression of Change; SEM, standard error of the mean; UPDRS, Unified Parkinson’s Disease Rating Scale.
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Figure 3 Clinical Global Impression of Change (double-blind phase). OPC, opicapone. [Color figure can be viewed at wileyonlineli-

brary.com]
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baseline and 679 + 333 mg at the end of the open-label
study). Use of other PD medications remained stable
over the open-label period; only 3.8% of patients initi-
ated new treatment with another PD agent.

Patient diary results from the open-label phases of
the pivotal trials indicated a maintenance or enhance-
ment of symptomatic effect. For patients previously
treated with opicapone 25 and 50 mg during the dou-
ble-blind phase, respective mean additional reductions
in absolute OFF time during the open-label phase
were —19.4 min and —8.2 min versus the open-label
baseline (Fig. 2). There was an additional mean reduc-
tion of —51.1 min versus the open-label baseline in
patients treated with placebo during the double-blind
phase.

The treatment benefit of improvement in ON time
without troublesome dyskinesia was also maintained
or enhanced during the open-label phase. For patients
previously treated with opicapone 25 and 50 mg dur-
ing the double-blind phase, respective mean additional
increases in ON time without troublesome dyskinesia
during the open-label phase were +0.6 min and
+11.3 min versus the open-label baseline. There was a
mean increase in ON time of +52.4 min versus the
open-label baseline in patients treated with placebo
during the double-blind phase. No relevant changes
were observed in the mean ON time with troublesome
dyskinesia during the open-label phase (mean changes
versus open-label baseline of +9.6 min in patients pre-
viously allocated to placebo, +15.9 min in patients
previously allocated to opicapone 25 mg and
—10.6 min in patients previously allocated to opi-
capone 50 mg).

The long-term maintenance of clinical effect was
confirmed by CGIC and PGIC data. At the end of
the open-label period, investigators rated 32.9%-—
39.5% of patients as having much or very much
improved relative to the double-blind baseline. For
the group of patients treated with opicapone during
the double-blind phase, there was an increase of
3.5%-4.2% of patients rated much or very much
improved in relation to the double-blind end-point,
whilst for those treated with placebo in the double-
blind phase there was an increase of 18.6% of
patients rated much or very much improved. Similar
results were seen with patient self-report with
34.7%-40.9% of patients saying they felt much or
very much improved relative to when they started
the double-blind study. Among patients treated with
opicapone during the double-blind phase there was
an increase of 2.5%-2.8% who reported feeling
much or very much improved versus the double-
blind end-point. By contrast, for patients previously
treated with placebo in the double-blind phase, there

was an increase of 18.1% who reported feeling
much or very much improved versus the double-
blind end-point.

Discussion

This pooled analysis combines data from two similar
large, randomized, placebo-controlled studies with
their open-label extensions and confirms the symp-
tomatic efficacy of opicapone as an adjunct to levo-
dopa in fluctuating PD for up to 1 year of treatment.
In the double-blind phase, both the 25 and 50 mg
doses of opicapone were associated with signifi-
cant improvements in motor fluctuations versus pla-
cebo, without significantly increasing troublesome
dyskinesia.

In the pooled analysis of double-blind data, both
doses of opicapone (25 and 50 mg) were significantly
superior to placebo in reducing OFF time and increas-
ing ON time without troublesome dyskinesia. This
occurred despite a high placebo response and supports
earlier suggestions that the individual studies could
have been underpowered to detect treatment effects
for the 25 mg dose of opicapone versus placebo [2,3].
As such, these pooled analyses were considered impor-
tant for European marketing authorization of both
opicapone doses [5]. The efficacy of the 25 mg dose in
some patients is also supported by the relatively high
proportion of patients (around 44%) who ended the
open-label phase on this dose.

The magnitude of effects in the pooled double-blind
analyses was similar to those in the separate studies
and the incremental differences between the 25 and
50 mg data lend further support for the 50 mg dose
as the most effective opicapone dose. Indeed, the
group treated with the 25 mg dose in the double-blind
phase benefitted with further optimization of therapy
during the open-label phase. Moreover, the results for
increased ON time in this dataset appear more robust
compared with a previous meta-analysis of enta-
capone data. In the current dataset increases of
61.8 min were observed with the 50 mg dose of opi-
capone, whereas the reported mean increase for enta-
capone across clinical studies was 0.6 h (~36 min) [6].
Although non-significant, the BIPARK-1 study did
also find a treatment difference of 19.3 min in total
ON time between opicapone 50 mg and entacapone
200 mg [2].

OFF time reductions at the end of the open-label
phase were numerically greater for the patients
assigned to opicapone in the double-blind phase ver-
sus those who were originally assigned to placebo. A
similar tendency for the earlier (versus 6 months later)
initiation of entacapone has previously been shown

© 2019 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology



using data from another pooled analysis of placebo-
controlled trials and open-label extensions and has led
to the suggestion that there may be beneficial effects
of earlier versus later initiation of COMT inhibitors in
subjects with levodopa-related fluctuations [7]. This
concept merits further prospective study. Further sup-
port for the benefits of long-term opicapone treatment
comes from ratings of global function as perceived by
investigators and patients. Improvements in global
function at the end of the double-blind period were
maintained after 1 year of treatment in the open-label
extensions. At the end of the open-label period, up to
40% of patients were assessed by investigators and
self-assessed as having a good response (i.e. much or
very much improved) relative to the double-blind
baseline, which was above the rate observed at the
end of double-blind treatment.

Another commonly used proxy of efficacy is levo-
dopa dosing, where maintenance of dosing reflects a
sustained symptomatic effect. For patients treated
with opicapone in the double-blind phase, levodopa
doses and use of other antiparkinsonian agents (in-
cluding dopamine agonists and monoamine oxidase B
inhibitors) remained largely stable over the open-label
period, despite investigators having the freedom to
adjust medications and dosing according to clinical
need, further supporting the long-term efficacy of this
third generation COMT inhibitor.

The main strength of this pooled analysis lies in the
similarity of study designs and the analysis of individ-
ual patient data. Limitations of these findings include
those inherent with retrospective, post hoc analyses,
although the data were prospectively collected. The
safety and tolerability of opicapone have been exten-
sively reported for the individual studies [4], where
opicapone was generally well tolerated and not associ-
ated with hepatic toxicity nor increased gastrointesti-
nal problems (e.g. diarrhoea). Across both double-
blind studies, the most common adverse events
reported in the opicapone group compared to placebo
were the dopaminergic events of dyskinesia, constipa-
tion, insomnia, dry mouth and dizziness, as well as
increased blood creatine phosphokinase. Dyskinesia
was the most frequently reported treatment-related
adverse event with a higher incidence in the combined
opicapone groups than placebo (17.7% vs. 6.2%). As
demonstrated in the efficacy evaluations of ON time
with and without troublesome dyskinesia, patients
deemed most dyskinesia as non-troublesome.

Conclusions

In this pooled analysis of the phase 3 clinical studies,
over at least 1 year of continued open-label therapy

EFFICACY OF OPICAPONE IN PARKINSON'S DISEASE 959

opicapone consistently reduced OFF time and
increased ON time without increasing the frequency
of troublesome dyskinesia.
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