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Abstract

Opicapone, a peripheral, long-acting catechol-O-methyltransferase inhibitor has been shown to improve wearing-off
phenomenon in randomized,double-blind studies.This study compared the pharmacokinetic characteristics of opicapone
small-tablet and size 1 capsule formulations after single oral administration to healthy Japanese subjects. In this open-
label, randomized, 2-way and 2-period crossover phase 1 study, 48 healthy male subjects (aged 20 to 45 years; body mass
index, 18.5 to <30.0 kg/m2) were randomly assigned to 2 cohorts (n = 24 each), which were administered opicapone
25 or 50 mg in a tablet-capsule or capsule-tablet sequence under fasted conditions. Blood samples were collected for
pharmacokinetic analysis before opicapone capsule/tablet administration and at regular intervals over 24 hours after
administration. Compared with capsules, tablets were associated with higher Cmax and AUClast/0-� values. However, t1/2
and tmax values were similar with opicapone 25- and 50-mg capsules/tablets.Geometric mean ratios (tablets/capsules) of
Cmax,AUClast, and AUC0-� were 1.24,1.18,and 1.19, respectively, for the 25-mg dose and 1.42,1.28,and 1.27, respectively,
for the 50-mg dose. Opicapone was well tolerated, and no serious adverse events occurred. A small tablet formulation
of opicapone proposed for use in Japanese clinical trials was associated with apparent greater exposure compared with
the existing hard capsule formulation, which should be considered when developing opicapone for Japanese patients.
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Globally, the burden of Parkinson’s disease (PD) has
more than doubled in the past generation and is esti-
mated to affect approximately 250 000 Japanese peo-
ple based on 2016 prevalence data.1 Levodopa (L-dopa)
is still considered the gold-standard treatment for PD,
but its efficacy is substantially limited by a short half-
life, poor penetration into brain tissue, and peripheral
metabolism via 2 main enzymatic pathways: DOPA de-
carboxylase (DDC) and catechol-O-methyltransferase
(COMT).2,3 Typical motor complications of chronic L-
dopa administration are dyskinesias at the peak of the
dose concentration and motor fluctuations, character-
ized by reemergence of motor symptoms near the end
of the treatment interval (“wearing-off”).3,4 Wearing-
off increases in frequency over time and eventually af-
fects most patients with long-standing PD (�75%-80%
at >10 years).5 Strategies to reduce wearing-off include
modification of factors that affect gastrointestinal ab-
sorption of L-dopa, dose-adjusting strategies, and ad-
juvant treatment, including COMT inhibitors.3
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Opicapone (BIAL, Portela & Ca, S.A.) is a periph-
eral, long-acting, third-generation COMT inhibitor
initially developed by BIAL (Portela & Ca, S.A.).5,6

Opicapone was approved in June 2016 by the Eu-
ropean Medicines Agency as an adjunctive therapy
to combinations of L-dopa/DDC inhibitor for im-
provement of end-of-dosemotor fluctuations (wearing-
off) in PD (available at: https://wwwemaeuropaeu/
en/medicines/human/EPAR/ongentys). Opicapone im-
proves the wearing-off phenomenon by significantly
reducing COMT activity and thereby enhancing the
brain penetration and duration of action of L-dopa.2

Previous animal and pharmacokinetic studies have
demonstrated that opicapone has a sustained COMT
inhibitory effect despite prompt circulatory elimina-
tion, which allows for less frequent and more con-
venient once-daily administration than other COMT
inhibitors.2 In terms of pharmacokinetics, opicapone
exhibits linear, dose-dependent absorption following
single or multiple doses with a time to maximal plasma
concentration of 1.5 to 4 hours5-8 and a short half-life
of approximately 1.0 to 2.0 hours.6,7 The metabolism
of opicapone is primarily hepatic and leads to a small
number of inactive metabolites, mainly via sulfation
(BIA 9–1103) and glucuronidation (BIA 9–1106).8 The
main inactive metabolite, BIA 9–1103, has a relatively
long half-life, especially following repeated dosing.6

Opicapone has been shown to be a weak, reversible in-
hibitor of CYP2C8 an CYP2C9, and observed in vitro
effects on these enzymes are thought to be highly un-
likely to have any clinical impact.8,9 Pharmacokinetic
studies show that opicapone increases L-dopa peak con-
centrations and exposure compared with placebo asso-
ciated with marked decreases in the extent of exposure
to 3-O-methyldopa, a main metabolite of L-dopa.7,10

Findings across key randomized, placebo-controlled
clinical trials of opicapone also found dose-dependent
increases in L-dopa exposure and improvements in off-
time compared with placebo.11-13 Key pharmacokinetic
parameters have been previously found to be similar
between Japanese and Caucasian populations, albeit
with differences in the relative extent to which certain
metabolic pathways are used.14 The main elimination
pathway for opicapone is via hepatobiliary excretion,8

although the urine concentrations of opicapone and its
metabolites have typically been found to be below the
limit of quantification.6,14 The pharmacokinetics of op-
icapone do not appear to be significantly affected by age
or renal impairment, although the combination of opi-
capone and monoamine oxidase inhibitors could result
in inhibition of catecholamine metabolism and is gen-
erally contraindicated.8

Clinical trials of opicapone conducted in countries
outside Japan used a size 1 hard capsule, which is also
the currently marketed formulation in approved coun-

tries. However, the size 1 capsule may not be suitable for
many Japanese patients with PD, especially those with
dysphagia and other difficulties with swallowing larger
capsules. Thus, the planned formulation used in clinical
trials of Japanese patients will be modified from size 1
capsules to small tablets, developed by ONO Pharma-
ceutical Co. Ltd., Osaka, Japan.

This phase 1 study was designed to compare the
pharmacokinetic characteristics of the proposed tablet
and hard capsule formulations of opicapone after sin-
gle oral administration to healthy Japanese adult male
subjects.

Methods
Study Design
This study (trial registration JapicCTI-173582) was an
open-label, randomized, 2-way and 2-period crossover
phase 1 study conducted at a single site in Japan (Sug-
ioka Kinen Hospital, Fukuoka, Japan). This study rep-
resents one part of a study protocol that also examined
the effect of multiple oral doses of opicapone tablets on
the pharmacokinetics of L-dopa and has been reported
separately.

A total of 48 healthy male subjects were ran-
domly assigned to 2 cohorts of 24 subjects each,
which were divided into 2 groups of 12 subjects each.
Cohort 1 groups (A, B) were administered a single
dose of a opicapone 25-mg tablet or capsule in a
tablet-capsule (group A) or capsule-tablet (group B)
sequence under fasted condition with a minimum
28-day washout period between each group. Similarly,
cohort 2 groups (C, D) were administered a single dose
of a 50-mg tablet or capsule under the same condi-
tions. Justification of the study design and washout
period were based on the Japanese Pharmaceutical
and Food Safety Bureau’s Guideline for Bioequiva-
lence Studies of Generic Products, 2012 (available at
http://wwwnihsgojp/drug/be-guide(e)/Generic/GL-
E_120229_BEpdf).

A screening examination was completed 3 to 30 days
before the first dose period to confirm the eligibility
of subjects. At the screening examination, consent was
obtained, and subjects underwent a clinical interview,
physical examination, 12-lead electrogram (ECG), rou-
tine laboratory testing (including hematology, biochem-
istry examination, coagulation, immunology) and urine
screening as well as determination of height, weight,
and bodymass index (BMI). For each dose period, sub-
jects were admitted to the study site from 2 days before
receiving the study drug and remained admitted until
the second day of the study treatment.

Healthy Japanese adult men aged 20 to 45 years
with a BMI of 18.5 to <30.0 kg/m2 at the screening
examination who provided first-person written in-

https://wwwemaeuropaeu/en/medicines/human/EPAR/ongentys
https://wwwemaeuropaeu/en/medicines/human/EPAR/ongentys
http://wwwnihsgojp/drug/be-guide


Nomoto et al 175

formed consent were considered eligible to participate
in this study. Key exclusion criteria included history of
major (eg, cardiovascular, respiratory) disease unless
judged acceptable as a subject by investigators, serious
allergy, drug or alcohol abuse, marked prolongation
of QT/QTc interval or suggestive symptoms, and
gastrointestinal symptoms on a routine basis or within
7 days of the first dosing period.

This study was conducted in compliance with the
Declaration of Helsinki and relevant articles of the
Pharmaceutical Affairs Law and the Ministerial Ordi-
nance on Good Clinical Practice for Drugs. This study
was reviewed and approved by the relevant investiga-
tional review board (Hakata Clinic, Fukuoka, Japan)
of the participating study site, and written informed
consent was obtained from each study subject.

Pharmacokinetic Assessments and Analyses
The pharmacokinetic analysis set was defined as the
group of subjects who received at least 1 dose of opi-
capone and had plasma concentration measurement
results required for the pharmacokinetic analyses. Fol-
lowing administration by capsule or tablet of the single
dose of opicapone on day 1, blood was withdrawn by
venipuncture at repeated intervals and plasma concen-
trations of opicapone were determined using the liq-
uid chromatography-tandem mass spectrometry (LC-
MS/MS) method (CMIC, Inc., Tokyo, Japan). Blood
samples were collected before study drug administra-
tion and 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 16,
and 24 hours after study drug administration.

Pharmacokinetic parameters of opicapone were de-
rived from the individual plasma concentration-time
profiles and included maximum observed plasma con-
centration (Cmax), time at which Cmax was observed
(tmax), area under the plasma concentration-time curve
from time zero to time of last measurable concentra-
tion (AUClast) and from time zero to infinity (AUC0-�),
terminal half-life (t1/2), and apparent total clearance of
the drug from plasma after oral administration (CL/F).

Determination of the plasma concentrations of opi-
capone was carried out in compliance with Good Lab-
oratory Practice at CMIC, Inc., Japan, by liquid LC-
MS/MS using a validated method with a lower limit
of quantification of 10.0 ng/mL. The assay accuracy
was between 97.0% and 105.0%, and the precision was
�3.6% coefficient of variation.

Safety and Tolerability
The safety analysis set was defined as the group of
subjects who received at least 1 dose of the study drug.
Safety assessments were made by determining the
presence of adverse events and reactions via clinical
interview, physical examination, 12-lead ECG, and
routine laboratory testing.

Table 1. Demographic and Other Baseline Characteristics

Opicapone
25 mg

(n = 24)

Opicapone
50 mg

(n = 24)

Age (years) Mean ± SD 24.5 ± 6.7 25.6 ± 8.4
Median 21.0 22.0
Min-Max 20-42 20-45

Height (cm) Mean ± SD 172.7 ± 7.0 171.1 ± 6.3
Median 170.7 172.9
Min-Max 162.3-187.6 160.9-183.7

Body weight (kg) Mean ± SD 64.9 ± 6.7 62.9 ± 7.2
Median 65.8 63.8
Min-Max 52.6-75.4 52.6-78.7

BMI (kg/m2) Mean ± SD 21.8 ± 2.1 21.5 ± 2.3
Median 21.5 21.3
Min-Max 18.5-25.8 18.5-27.1

BMI, body mass index.

Safety-related data by cohort and treatment group
were collected on the number of subjects who experi-
enced adverse events, serious adverse events, and dis-
continuations attributable to study drug, and the num-
ber of deaths. Adverse events were categorized by Sys-
temOrganClass and Preferred Term according toMed-
DRA version 17.0 (Japanese). For each adverse event
occurring from the start of study treatment until the end
of the follow-up assessment, features including severity
(mild, moderate, severe), seriousness, action taken,
and causal relationship with the investigational drug
(definite, probable, possible, not related) were recorded.

Statistics
Summary statistics were developed for baseline charac-
teristics of subjects, pharmacokinetic parameters, and
adverse events. The primary pharmacokinetic analysis
compared pharmacokinetic parameters between the 2
formulations. After natural logarithmic transformation
of each pharmacokinetic parameter, analysis of vari-
ance was performed in a mixed-effects model, with fac-
tors of effects of the tablet or capsule formulations,
treatment periods, and groups as fixed effects and sub-
jects as a random effect. No statistical tests, including
tests of statistical significance, were performed for anal-
yses regarding safety.

Results
Subject Disposition and Characteristics
A total of 48 subjects (n = 24 in the 25- and 50-mg co-
horts each) received at least 1 dose of study drug and
were included in both pharmacokinetic and safety anal-
ysis populations. One subject discontinued treatment in
the 50-mg group and was not included in calculation of
summary pharmacokinetic statistics for the tablet for-
mulation.
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Figure 1. Mean (SD) plasma opicapone concentration-time profiles for the (A) 25-mg and (B) 50-mg doses.

Baseline characteristics of the subjects by treatment
group are summarized in Table 1. No appreciable dif-
ferences in any baseline characteristics were observable
across the treatment groups.

Pharmacokinetic Evaluation
The mean plasma concentration-time profiles for the
tablet and capsule formulations of opicapone for the
25- and 50-mg doses are shown in Figure 1. A notably
higher concentration peak was evident for the 50-mg
tablet formulation compared with the corresponding
capsule formulation. In addition, the Cmax and appar-

ent plasma exposure based on the concentration-time
profiles were higher at the 50-mg dose than the 25-mg
dose for both formulations.

Pharmacokinetic parameters for opicapone 25-
and 50-mg capsules and tablets are summarized in
Table 2. These results revealed notably higher Cmax,
and AUC values for the tablet formulation compared
with the capsule formulation, especially at the 50-mg
dose. In the opicapone 25-mg group, the geometric
mean ratios (tablets/capsules) of Cmax, AUClast, and
AUC0-� were 1.24, 1.18, and 1.19, respectively. In
the opicapone 50-mg group, the corresponding ge-
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Table 2. Summary Statistics of Plasma Opicapone Pharmacokinetic Parameters

Opicapone 25 mg Opicapone 50 mg

Capsule Tablet Capsule Tablet

n 24 24 24 23
c

Cmax (ng/mL) 804 ± 255 970 ± 212 1460 ± 448 2070 ± 552
tmax

a
(h) 1.50 (0.50-4.00) 2.00 (1.00-5.00) 2.00 (1.50-4.00) 2.00 (0.75-4.00)

AUClast (ng·h/mL) 2130 ± 618 2480 ± 586 4080 ± 1650 5170 ± 1520
AUC0-� (ng·h/mL) 2150 ± 617 2530 ± 581

b
4210 ± 1620

b
5200 ± 1530

t1/2 (h) 0.748 ± 0.190 0.729 ± 0.173
b

1.18 ± 0.477
b

1.42 ± 0.664
CL/F (L/h) 12.9 ± 5.31 10.6 ± 3.50

b
13.6 ± 5.09

b
10.4 ± 3.20

AUC0-�, area under the plasma concentration-time curve from time zero to infinity; AUClast, area under the plasma concentration-time curve from
time zero to time of last measurable concentration (ie, 24 hours); CL/F, apparent total clearance of the drug from plasma after oral administration;
Cmax, maximum observed plasma concentration; tmax, time at which Cmax was observed; t1/2, terminal half-life.
Values are presented as mean ± SD unless stated otherwise.
AUClast: AUC24h.
aMedian (Min-Max).
bn = 23.
cOne subject was not included in summary statistics calculation.

Table 3. Comparison of Plasma Opicapone Pharmacokinetic
Parameters (Cmax, AUClast, AUC0-�)

Opicapone
Dose

Pharmacokinetic
Parameter

Geometric
Mean Ratio
(Tablets/
Capsules) P

25 mg Cmax
a

1.24 .0013
AUClast

a
1.18 .0005

AUC0-�
a

1.19 .0002
50 mg Cmax

a
1.42 .0001

AUClast
a

1.28 .0006
AUC0-�

b
1.27 .0008

AUC0-�, area under the plasma concentration-time curve from time
zero to infinity;AUClast, area under the plasma concentration-time curve
from time zero to time of last measurable concentration (ie, 24 hours);
Cmax, maximum observed plasma concentration.
AUClast: AUC24h.
an = 24.
bn = 23.

ometric mean ratios were 1.42, 1.28, and 1.27, re-
spectively. Consistent with this result, the geometric
mean ratio for Cmax and AUClast/AUC0-� were signif-
icantly greater than unity, which is suggestive of higher
plasma exposure associated with the tablet formulation
(Table 3).

Safety and Tolerability
Opicapone was well tolerated, and no serious adverse
events occurred during the study period in any group.
Discontinuation was recorded during the washout
period before period 2 in 1 subject who received
opicapone 50 mg on the judgment of the investigator.
Increased blood creatinine phosphokinase was detected

in 1 subject during the follow-up examination in period
1, although this increase was considered mild and
resolved 1 week later. This event was not considered
related to the study drug.

Discussion
The objective of this phase 1 study was to compare the
pharmacokinetic parameters of the proposed tablet for
use in Japanese clinical trials and existing hard-capsule
formulations of opicapone 25 and 50 mg. Both formu-
lations were associated with similar plasma-time con-
centration profiles at each dose, although the tablet for-
mulation produced higher plasma exposure than the
capsule formulation, especially at the 50-mg dose.

The cause of this result is not readily apparent but
may relate to increased absorption of the smaller tablet
formulation relative to the larger capsule formulation.
Because of a lack of similar studies, this finding has
not been observed in non-Japanese populations but is
possibly related more to the physical characteristics of
the different formulations than to specific characteris-
tics of Japanese subjects. Regardless of the source of
the observed differences, these results suggest a slightly
greater potential for opicapone exposure in Japanese
patients who receive the proposed tablet formulation
during clinical trials. As a result of these findings and
their implications, 2 smaller (5- and 10-mg) doses
were added to a second part of this study protocol,
which examined the effect of multiple oral doses of
once-daily opicapone tablets on the pharmacokinetics
of L-dopa and the 3-OMD metabolite and determined
the dose-response effect of opicapone using L-dopa
exposure as a surrogate marker.
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Pharmacokinetic analyses showed a dose-dependent
increase in plasma exposure of opicapone, which is con-
sistent with findings from previous pharmacokinetic
studies in non-Japanese subjects.5 However, actual val-
ues for Cmax andAUC tended to be higher in the present
study than in pharmacokinetic studies among non-
Japanese healthy subjects at comparable doses with the
capsule formulation but particularly with the tablet for-
mulation. This suggests the possibility of a difference
in response in these healthy Japanese subjects based on
a greater level of exposure despite the same or similar
doses, which may be worth considering further in rele-
vant studies to determine an optimal dose. The active
metabolite (BIA 9–1079) of opicapone has been previ-
ously shown to have a similar dose-dependent increase
in Cmax and AUC0-� as well as a short half-life as that
seen with opicapone, but this was not assessed in this
study.5

This study demonstrated clinically acceptable safety
of a single oral dose of opicapone whether in a tablet
or capsule formulation. An extension of this phase 1
study will examine the effects of multiple opicapone
dosing on L-dopa exposure in healthy Japanese subjects
and further studies will provide information on efficacy
and safety, including over long-term administration, in
Japanese patients with PD.

Conclusion
Opicapone administered in both tablet and capsule for-
mulations is well tolerated in healthy Japanese subjects.
The finding of apparent greater exposure with the tablet
compared with the existing hard-capsule formulation
should be considered when developing opicapone for
Japanese patients.
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