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Abstract

Background and objectives Opicapone is a novel third gener-
ation catechol-O-methyltransferase (COMT) inhibitor. The
purpose of this study was to compare the levodopa pharma-
cokinetic profile throughout a day driven by the COMT
inhibition either following repeated doses of opicapone or
concomitant administration with entacapone.

Methods A randomized, double-blind, gender-balanced,
parallel-group study was performed in 4 groups of 20 healthy
subjects each. Four subjects in each group received placebo
during the entire study. Sixteen subjects in one group received
placebo once daily for 11 days and on day 12, 200 mg
entacapone concomitantly with each levodopa/carbidopa dose
(three times separated by a 5-h interval). Sixteen subjects in
each of the remaining three groups received respectively 25,
50, and 75 mg opicapone once daily for 11 days and on day
12, placebo concomitantly with each levodopa/carbidopa
dose.

Results Levodopa minimum plasma concentration (C,,;,)
for each levodopa/carbidopa dose and for the mean of
all levodopa/carbidopa doses increased substantially
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with all active treatments (entacapone and opicapone)
when compared to the control group (placebo), with
values ranging from 1.7-fold (200 mg entacapone) to
3.3-fold (75 mg opicapone). No statistical difference
was found for levodopa peak of systemic exposure (as
assessed by maximum observed plasma concentration
(Ciax)) between all active treatments and placebo. A
significant increase in the levodopa extent of systemic
exposure (as assessed by concentration-time curve
(AUC)) occurred with all opicapone treatments in rela-
tion to placebo. No statistical difference was found for
levodopa AUC when entacapone was compared to pla-
cebo. When compared to entacapone, both 50 and
75 mg opicapone presented a significant increase for
the levodopa AUC. All active treatments significantly
inhibited both peak (as assessed by E,.,) and extent (as
assessed by effect-time curve (AUEC)) of the COMT
activity in relation to placebo. When compared to
entacapone, all opicapone treatments significantly de-
creased the extent (AUEC) of the COMT activity due
to a long-lasting and sustained effect. The tolerability
profile was favorable for all active treatments.
Conclusion Opicapone, a novel third generation COMT in-
hibitor, when compared to entacapone, provides a superior
response upon the bioavailability of levodopa associated to
more pronounced, long-lasting, and sustained COMT inhibi-
tion. The tolerability profile was favorable. On the basis of the
results presented in this study and along with the earlier
pharmacology studies, it is anticipated that opicapone adjunct
therapy at the dosages of 25 and 50 mg will provide an
enhancement in levodopa availability that will translate into
clinical benefit for Parkinson’s disease patients.

Keywords Opicapone - Entacapone - Levodopa -
Carbidopa - Pharmacokinetics - COMT inhibitors
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Introduction

Despite decades of clinical use, levodopa still remains the
most effective symptomatic treatment in Parkinson’s disease
(PD) [1, 2]. The therapeutic effect of levodopa (L-DOPA)
depends on its biotransformation to dopamine in the brain.
However, levodopa undergoes rapid and extensive
metabolization by peripheral aromatic L-amino acid decarbox-
ylase (AADC) and catechol-O-methyltransferase (COMT),
and only 1 % of an oral dose of levodopa actually reaches
the brain [3, 4]. Therefore, levodopa is usually co-
administered with an AADC inhibitor (carbidopa or
benserazide), which increases levodopa bioavailability, but
still, approximately 90 % of a levodopa dose is converted by
COMT to 3-O-methyldopa, which competes with levodopa at
the level of the blood-brain barrier for transport [5—8]. Thus,
an additional strategy to further inhibit peripheral levodopa
metabolism and increase the delivery of levodopa to the brain
is the administration of a COMT inhibitor [9, 10]. Only two
COMT inhibitors (tolcapone and entacapone) are currently
available for clinical use, and both have some clinical limita-
tions. The use of tolcapone requires liver function monitoring
and thus is limited to fluctuating patients poorly controlled
with other therapies [11]. Entacapone (ENT) is considered to
be safe [12], but its efficacy is limited and requires frequent
dosing [3]. Therefore, there is a need for more efficacious and
safer COMT inhibitors.

Opicapone (2,5-dichloro-3-[5-(3,4-dihydroxy-5-nitrophe-
nyl]-1,2,4-oxadiazol-3-yl)-4,6-dimethylpyridine 1-oxide, also
known as BIA 9-1067) is a novel third generation COMT
inhibitor currently under phase III clinical trials by BIAL—
Portela & C* S.A. (S. Mamede do Coronado, Portugal) for use
as adjunctive therapy in levodopa-treated PD patients.
Opicapone (OPC) was designed as a hydrophilic 1,2,4-
oxadiazole analogue with a pyridine N-oxide residue at posi-
tion 3 to provide high COMT inhibitory potency and avoid
cell toxicity [13]. OPC is endowed with an exceptionally high-
binding affinity (sub-picomolar K) [14] that translates into a
slow complex dissociation rate constant and a long duration of
action in vivo [15, 16]. In the liver and brain homogenates
from rats administered with OPC, tolcapone, and ENT by
gastric tube, OPC showed to have a stronger and more
sustained COMT inhibitory effect than the comparing COMT
inhibitors tolcapone and ENT. One hour after administration,
COMT inhibition was 99 % with OPC versus 82 % with
tolcapone and 68 % with ENT. Nine hours after administra-
tion, ENT showed no COMT inhibition and tolcapone pro-
duced minimal inhibitory effect (16 %), whereas OPC contin-
ued to inhibit COMT activity by 91 % [15]. OPC was well
tolerated in studies in several animal species (data on file—
BIAL—Portela & C*, S.A.).
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In an entry-into-man study in healthy male volunteers,
single doses of OPC ranging from 10 to 1,200 mg were well
tolerated. The adverse event (AE) profile did not differ from
that of placebo (PLC), and the clinical safety tests showed no
sign of concern. The extent of systemic exposure to OPC
increased in an approximately dose-proportional manner,
and despite the short half-life (t;,,) (0.8 to 3.2 h), a dose-
dependent and long-lasting COMT inhibitory effect was ob-
served with a maximum S-COMT inhibition (E,,.x) ranging
from 34.5 % (10 mg) to 100 % (1,200 mg), and an inhibition
0f25.1t0 76.5 % remained 24-h post-dose [17, 18]. Following
once-daily multiple doses up to 30 mg OPC, sulfation was the
main metabolic pathway and the bile is likely the main route
of excretion. Maximum S-COMT inhibition (E,,,c) ranged
from 69.9 to 98.0 % following the last dose of OPC [18]. In
PD patients, OPC administered once daily markedly increased
the extent of systemic exposure to levodopa, decreased expo-
sure to 3-O-methyldopa (3-OMD), and decreased S-COMT
activity. The study was not designed to detect any significant
differences in motor performance, but exploratory analyses
showed an improvement in various motor outcomes [19]. On
basis of these promising results, it was decided to proceed to
further clinical trials with OPC [20, 21].

Therefore, taking into account the PK/pharmacodynamic
profiles of both ENT and OPC, and their effects on the
PK of levodopa, it may be anticipated that the therapeutic
regimen of levodopa could be enhanced and better opti-
mized with OPC due to its higher, long-lasting, and
sustained COMT inhibition, ensured by a once-daily reg-
imen. Thus, the present study aimed to investigate the
effect of once-daily 25, 50, and 75 mg OPC on the
levodopa PK, in comparison to PLC and 200 mg ENT
in healthy volunteers.

Methods
Study design

This was a randomized, double-blind, gender-balanced,
placebo-controlled study (trial registration EudraCT No.
2011-000173-31) performed at SGS aster center (3-5 rue
EugeneMillon, 75015 Paris, France) in 4 groups of 20 healthy
subjects each (10 males and 10 females).

Eligible subjects were enrolled into one of the dosing
groups. From the 20 healthy subjects per group, 4 received
PLC during the entire study. Sixteen subjects in one of the
groups received PLC once daily for 11 days, and on day 12,
200 mg ENT concomitantly with each levodopa/carbidopa
(LC) dose (three times separated by a 5-h interval). Sixteen
subjects in each of the remaining three groups received
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respectively 25, 50, and 75 mg OPC once daily for 11 days,
and on day 12, PLC concomitantly with each LC dose.

The clinical part consisted of an ambulatory period of
11 days (from day 1 to day 11), during which subjects returned
to the clinical unit every evening, followed by an institution-
alization of 1.5 days from day 11 evening to day 13 morning
(i.e., 14 h after the third and last administration of LC). The
study medication was OPC (manufactured by BIAL—Portela
& C% S.A.) administered as over-encapsulated capsules of 25
and 50 mg OPC, PLC (manufactured by BIAL—Portela & C?,
S.A.) as capsules, ENT (Comtan®, manufactured by Novartis
Europharm Ltd.) as over-encapsulated tablets of 200 mg ENT,
and LC (Sinemet®, manufactured by Merck Sharp & Dohme
acquired as commercial product) as tablets of 100/25 mg LC.
PLC capsules and over-encapsulated OPC capsules and ENT
tablets were identical in terms of size, appearance, and taste.

Sample size estimation was based on a primary levo-
dopa parameter (AUCy_,,). In a previous study [22], a
within-subject variability (%CV) of 27.5 % was ob-
served for levodopa AUC, . Assuming an alpha error
of 5 % (two-tailed) and an approximate inter-subject CV
of 27.5 %, 72 subjects (18 subjects per treatment group)
provided 80 % probability (power) to detect a 30 %
difference in the geometric means of levodopa AUC, ..
Taking into account 10 % of possible major protocol
violators, 80 subjects were planned to be included to
allow the completion of 72 subjects.

Potential subjects were screened for eligibility within
3 weeks of admission. Screening consisted of discussion of
informed consent, medical history, physical examination, vital
signs, 12-lead ECG, clinical laboratory tests (hematology,
plasma biochemistry, coagulation, urinalysis, viral serology,
drugs of abuse screen, and pregnancy test), and review of the
selection criteria. Subjects were to be aged 18—45 years,
within 18-30 kg/m? of body mass index (BMI) and non-
smokers or ex-smokers; women had to be not of childbearing
potential by reason of surgery or postmenopausal for at least
1 year, or if of childbearing potential use double-barrier or
intrauterine device pregnancy protection. No medication
other than the study drugs or necessary for the treatment
of AEs was allowed from the initial day of screening until
final discharge.

On each evening from days 1 to 11, subjects were
fasting of all food for a minimum of 2 h before dosing
and remained fasted until 1-h post-dose. On day 12,
subjects had an overnight fast for at least 8 h before
the first LC administration and remained fasted until at
least 2 h after the LC dose. Subjects were also fasting
for at least 2 h before and after the second and third LC
administrations. Water drinking was allowed as desired
except for 1 h before and after dosing.

From 24 h before the admission day until the end of study,
subjects were requested to abstain from smoking, drinking
alcohol, coffee, tea, or beverages containing methylxanthines
(theophylline, caffeine, or theobromine) and eating meals
containing poppy seeds. The consumption of starfruit, grape-
fruit, or grapefruit juice was not allowed starting from 1 week
before dosing until end of clinical part.

The study was conducted according to the Helsinki Decla-
ration, ICH Good Clinical Practice recommendations, and
applicable local regulations. The study was approved by an
Independent Ethics Committee (CPP—Comité de Protection
des Personnes, Ile-De-France VIII, Boulogne-Billancourt,
France) and by the French Medicines Agency (AFSSAPS).
Written informed consent was obtained for each study
participant.

Safety assessments

Safety and tolerability assessments included routine laborato-
ry test (blood chemistries, hematological profile, coagulation,
and urinalysis), physical examination, ECG, and vital signs.
Any undesirable sign, symptom, or medical condition occur-
ring after starting the study, whether reported spontaneously
or when prompted, was recorded regardless of suspected
relation to the study medication.

Blood sampling and plasma drug assays

Blood samples (6 mL) for PK analyses of levodopa, its me-
tabolite 3-OMD, carbidopa, and ENT were drawn by direct
venipuncture or intravenous catheter into potassium ethylene-
diaminetetraacetic acid (EDTA) tubes, at the following time
points on day 12: pre-first LC dose and then at 0.5, 1, 1.5, 2, 3,
4, and 5-h post-each LC dose, and additionally 8.0 and 14.0-h
post-third LC dose. Blood samples collected at 5.0-h post-first
and post-second LC dose were collected immediately before
the subsequent LC administration. After collection, blood
samples were centrifuged at approximately 1,500g for
10 min at 4 °C, and the resulting plasma was then separated
into four aliquots of 0.5 mL which were stored at —70 °C until
required for analysis.

Blood sampling for S-COMT assay

Blood samples collected for PK assays on day 12 served for
the pharmacodynamic assessments. A blood sample was also
collected on days 1, 3,5, 7,9, and 11 and at the end-of-study
(EOS) visit for evaluation of S-COMT activity. After centri-
fugation and removal of plasma, the supernatant (uppermost
erythrocyte layer) was removed and the tubes containing the
erythrocytes were placed in ice. Then, a volume of cold 0.9 %
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Table 1 Summary of demographic data

200 mg ENT 25 mg OPC 50 mg OPC 75 mg OPC PLC Total

Gender Male/Female N 8/8 8/8 8/8 8/8 8/8 40/40

% 50/50 50/50 50/50 50/50 50/50 50/50
Race White/Black N 9/7 7/9 11/5 79 8/8 42/38

% 56/44 44/56 69/31 44/56 50/50 53/47
Age (years) N 16 16 16 16 16 80

Mean (SD) 29.8 (6.1) 30.6 (5.9) 28.2 (5.6) 28.3 (4.7) 32.1(6.9) 29.8 (5.9)

Min—Max 2041 21-45 20-37 22-38 22-43 20-45
Height (cm) N 16 16 16 16 16 80

Mean (SD) 168.6 (9.0) 171.3 (12.1) 172.6 (8.9) 171.8 (10.9) 170.5 (6.8) 171.0 (9.6)

Min—Max 156-186 154-190 156-186 154-197 162-183 154-197
Weight (kg) N 16 16 16 16 16 80

Mean (SD) 68.1(11.3) 72.4 (15.9) 72.8 (13.9) 65.3 (12.9) 67.3 (9.6) 69.2 (12.9)

Min—-Max 52.7-92.4 47.8-107.5 53.1-101.0 46.2-93.7 52.8-83.0 46.2-107.5
BMI (kg/m?) N 16 16 16 16 16 80

Mean (SD) 23.9 (2.9) 24.5 (3.5) 243 (2.9) 22.0 (2.5) 23.1(2.7) 23.5(3.0)

Min—-Max 18.6-29.8 18.7-29.8 19.3-29.2 18.7-27.8 18.7-29.4 18.6-29.8

ENT entacapone, OPC opicapone, PLC placebo, BMI body mass index

NaCl solution equal to double that of erythrocytes was added.
The erythrocytes were centrifuged (at 4 °C and approximately
1,500¢ for 10 min), and the washing procedure was repeated
three times. Then, two accurately pipetted 500-mL aliquots of
washed erythrocytes were prepared and stored at —70 °C until
required for analysis.

Bioanalysis of analytes

The determination of the plasma concentrations of levodopa
and 3-OMD was carried out in compliance with Good Labo-
ratory Practice (GLP) at Nuvisan GmbH (Neu-Ulm,
Germany) by liquid chromatography with electrochemical
detection (HPLC-EC) using a validated method with a lower

Fig. 1 Mean plasma levodopa 1800 -
concentration-time profile on day

12 following once-daily oral _ 1500 -
administrations of 25, 50, and TE’

75 mg OPC or PLC for 11 days S 1200 1
(days 1 to 11) or concomitantly £

administrations 0f 200 mg ENT or S 900 A
PLC with each LC dose (n=16, _8

n=15 for 25 mg OPC) Q 600+
3

300 -

0-

limit of quantification (LLOQ) of 25 ng/mL. The assay
accuracy was between 99.3 and 100.8 % for levodopa
and —100.7 and 100.9 % for 3-OMD; the precision
(%CV) was between 3.4 and 6.9 % for levodopa and 5.8
and 8.0 % for 3-OMD.

The determination of the plasma concentrations of
carbidopa was carried out in compliance with GLP at Nuvisan
GmbH (Neu-Ulm, Germany) by liquid chromatography with
tandem mass detection (MS/MS) using a validated method
with a LLOQ of 2.5 ng/mL. The assay accuracy was between
95.9 and 97.7 %; the precision (%CV) was between 3.6 and
8.8 %.

The determination of the plasma concentrations of ENT
was carried out in compliance with GLP at AlgorithmePharma

O Placebo

® Entacapone

O 25 mg Opicapone
m 50 mg Opicapone
<& 75 mg Opicapone
* Levodopa intake
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Table2 Mean (coefficient of variation, %) plasma PK parameters of levodopa on day 12 following once-daily oral administrations of 25, 50, and 75 mg
OPC or PLC for 11 days (days 1 to 11) or concomitantly administrations of 200 mg ENT or PLC with each 100/25-mg LC dose

Crnax tmax (h) AUCy 5 AUCy ¢ AUCq ., AUCq (%) VA/F (L) CL/F (L) ty2 (h)
(ng/mL) (ng h/mL) (ng h/mL) (ng h/mL)
First LC dose
Placebo 1,047 (32.5) 1.00 (0.54.0) 1,985(17.4) 1,985(17.4) 2,305(16.9) 11.3(67.8) 92.5(21.9) 44.6 (17.6) 1.46(27.7)
200 mg ENT 876 (37.5) 0.75 (0.5-2.0) 2,042 (32.8) 2,041(32.9) 2,752 (19.6) 20.6(36.9) 113(33.9) 37.6(19.9) 2.11(29.7)
25mg OPC 1,203 (37.7) 1.00(0.5-3.0) 2,665 (32.5) 2,665 (32.5) 3,732 (38.0) 26.1(43.1) 105(40.6) 31.4(43.1) 2.47(33.7)
50 mg OPC 1,030 (38.8) 0.75(0.5-3.0) 2,383(29.3) 2,383(29.3) 3,363 (31.0) 28.5(21.8) 113(21.1) 32.1(27.5) 2.50(15.7)
75 mg OPC 1,057 (31.7) 1.50(0.5-2.0) 2,829 (28.1) 2,829 (28.1) 3,998 (31.9) 27.7(29.0) 92.5(29.0) 28.1(39.0) 2.39(23.3)
Second LC dose
Placebo 1,550 (35.0) 0.75(0.5-2.0) 2,774 (12.7) 2,774 (12.7) 3,070 (12.9) 9.58(29.7) - - 1.41 (9.65)
200 mg ENT 1,437 (39.6) 1.00 (0.5-2.0) 3,446 (32.6) 3,445(32.7) 4,367 (33.5) 23.0(50.4) - - 2.09 (23.2)
25 mg OPC 1,619 (47.0) 1.00(0.5-3.0) 3,678 (39.6) 3,678 (39.6) 4,967 (40.3) 25.3(23.6) - - 2.23(17.3)
50 mg OPC 1,974 (42.9) 0.50 (0.5-3.0) 4,151 (25.8) 4,151 (25.8) 5,727 (26.1) 27.0 (26.6) — - 2.46 (12.7)
75 mg OPC 2,113 (41.1) 1.00 (0.5-3.0) 4,597 (22.6) 4,597 (22.6) 6,213 (23.2) 253 (31.1) - - 2.23(23.0)
Third LC dose
Placebo 1,268 (42.0) 1.50 (0.5-4.0) 2,719 (18.1) 3,123 (14.3) 3,299 (13.1) 534(87.3) — - 1.74 (20.0)
200 mg ENT 1,303 (39.8) 1.50(0.5-3.0) 3,468 (32.0) 4,366 (32.7) 4,707 (30.9) 11.2(153) - - 2.20 (28.7)
25 mg OPC 1,393 (45.0) 1.00(0.5-3.0) 3,802 (40.7) 5,391 (45.3) 5,614 (43.9) 7.46(163) - - 2.56 (17.2)
50 mg OPC 1,346 (25.0) 1.50 (0.5-3.0) 3,940 (25.9) 5,685 (25.8) 5912 (25.0) 4.02(39.2) - - 2.75(18.7)
75 mg OPC 1,658 (26.2) 1.25(0.5-3.0) 4,882(25.5) 6,928 (25.9) 7,177 (25.6) 3.52(55.4) - - 270 (17.1)

LClevodopa/carbidopa, ENT entacapone, OPC opicapone, C,,,, maximum observed plasma concentration, 7,,,, time taken to reach C,,x (tmax values are
median with range values in parentheses), #;/, terminal plasma half-life, 4UC,_s area under the concentration-time curve (AUC) from pre-each to 5-h
post-each LC dose, AUC ;, AUC from pre-each LC dose to the last sampling time at which concentrations were at or above the limit of quantification,
AUC,_,, AUC from pre-each LC dose to infinity, A UC,,, percentage of extrapolated AUC with respect to AUCy .., CL/F apparent volume of the central
compartment cleared of drug per unit time, Vd/F apparent volume of distribution

Inc. (Laval, Quebec, Canada) by liquid chromatography with
tandem mass detection (MS/MS) using a validated method
with a LLOQ of 10.0 ng/mL. The assay accuracy was between
101.1 and 106.7 %; the precision (%CV) was between 2.1 and
7.3 %.

S-COMT assay

The determination of S-COMT activity was carried out in
compliance with GLP at BIAL’s Pharmacological Laboratory
(S. Mamede do Coronado, Portugal) according to a validated
method [23, 24].

Analyses
Pharmacokinetic analysis

The PK parameters of ENT, carbidopa, levodopa, and 3-
OMD were derived, where appropriate, from the individ-
ual plasma concentration-time profiles and included the
minimum plasma concentration (C,,;,) (only for levodopa),
maximum observed plasma concentration (C,,.), time at

which C,.« was observed (t,.c), area under the plasma
concentration-time curve (AUC) calculated using the trap-
ezoidal method from zero to the last quantifiable drug
concentration (AUCy ) and from zero to infinity
(AUCy ..), the apparent clearance (CL/F), the apparent
volume of distribution (V/F), and the apparent terminal
half-life (t;,). Summary statistics were prepared for each
parameter. For levodopa and 3-OMD plasma, C.,., and
AUC were compared between treatment groups using a
one-way analysis of variance (ANOVA) with treatment as
fixed effect. Point estimates (PEs) of the geometric mean
ratios (GMR) and corresponding 90 % confidence inter-
vals (90 % CI) for each parameter and for the ratios OPC/
PLC, ENT/PLC, and OPC/ENT were presented and com-
pared to (80—125 %) reference interval.

Pharmacodynamic analysis
The following pharmacodynamic parameters were derived

from the individual S-COMT activity profiles: maximum
inhibition of COMT activity post-dose (Enax), time to
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Table 3 ANOVA results for PK parameters of levodopa following
administrations of 100/25 mg LC on day 12 using PLC as reference
and between active treatments using ENT as reference

Comparison Cinax % (90 % CI) AUC" % (90 % CI)

First LC dose

200 mg ENT/PLC
25 mg OPC/PLC
50 mg OPC/PLC
75 mg OPC/PLC
25 mg OPC/ENT
50 mg OPC/ENT
75 mg OPC/ENT

Second LC dose

200 mg ENT/PLC
25 mg OPC/PLC
50 mg OPC/PLC
75 mg OPC/PLC
25 mg OPC/ENT
50 mg OPC/ENT
75 mg OPC/ENT

Third LC dose

200 mg ENT/PLC
25 mg OPC/PLC
50 mg OPC/PLC
75 mg OPC/PLC
25 mg OPC/ENT
50 mg OPC/ENT
75 mg OPC/ENT

76.60 (58.85, 99.71)
113.81 (87.05, 148.78)
96.01 (73.76, 124.97)

101.76 (78.18, 132.45)
148.57 (111.93, 197.20)
125.34 (94.86, 165.60)
132.84 (100.54, 175.51)

80.85 (58.20, 112.31)

98.16 (70.28, 137.11)

123.95 (89.23, 172.18)
132.03 (95.04, 183.41)
121.41 (84.53, 174.39)
153.30(107.36,218.91)
163.30 (114.36,233.18)

92.33 (64.58, 131.99)

97.45 (67.76, 140.14)

110.96 (77.61, 158.64)
136.17 (95.24, 194.67)
105.55 (71.50, 155.80)
120.18 (81.94, 176.28)
147.49(100.55,216.33)

86.13 (63.94, 116.00)
129.29 (95.52, 175.00)
117.71 (87.39, 158.54)
139.10(103.27, 187.34)
150.12 (107.37,209.90)
136.67 (98.28, 190.05)
161.50 (116.14, 224.59)

102.69 (75.22, 140.19)
120.64 (87.91, 165.54)
14629 (107.16, 199.72)
162.60 (119.11, 221.99)
117.48 (82.50, 167.28)
142.46 (100.62, 201.70)
158.35 (111.84, 224.19)

102.97 (76.16, 139.21)
141.42 (104.08, 192.14)
152.62 (112.89, 206.34)
178.90 (132.32,241.86)
137.34 (97.56, 193.34)
148.23 (105.88,207.50)
173.74 (124.11, 243 22)

LC levodopa/carbidopa, ENT entacapone, OPC opicapone, PLC placebo,
AUCy_»4 sum of AUC from each LC dose (AUC,_, for the third LC dose)

4 AUC,_s for the first and second LC doses and AUC,, »4 for the third LC
dose

occurrence of E.x (temax), and area under the effect-time
curve (AUEC).

The value observed before the first dose was taken as
the baseline value (Eq). From time plots of percentage
COMT activity, relative to baseline, the maximum inhibi-
tion of COMT activity (E.x), and the time to its occur-
rence (tgmax) Were directly read. The area under the effect-
time curve (AUEC,_s5) was calculated by linear-trapezoidal
summation from the time of each levodopa dosing to 5-h
post each corresponding levodopa dose taking E, as the
value at dosing time. The AUEC,_;, was calculated by
linear-trapezoidal summation from the time of last levodo-
pa dosing to 14-h post-levodopa dose taking E, as the
value at dosing time. AUEC, ,; was calculated by sum-
mation of AUEC, s from first and second levodopa ad-
ministration and AUEC,_;4 from the last levodopa
administration.
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Descriptive statistics were prepared for each parameter.
Enax and AUEC were compared between treatment groups
using ANOVA with treatment as fixed effect. PEs of the
arithmetic mean ratios (AMR) and corresponding 90 % CI
for each parameter and for the ratios OPC/PLC, ENT/PLC,
and OPC/ENT were presented and compared to (80125 %)
reference interval.

Adverse events

AEs were coded according to the Medical Dictionary for
Regulatory Activities (MedDRA, version 14.0). For the labo-
ratory safety data, clinically significantly abnormal values
were considered as AEs.

Statistical analysis

The pharmacokinetic and pharmacodynamic parameters were
calculated by using WinNonlin (version 5.2, Pharsight Co.,
Palo Alto, CA, USA). Statistical analysis used SAS software
9.2 release (SAS Institute Inc., Cary, NC, USA). Statistical
tests were performed two-sided with the level of significance
set at 5 %.

Results
Populations

A total of 80 subjects (40 males and 40 females) were en-
rolled, and 79 subjects completed the study. The mean age
(range) was 29.8 years (20-45), height of 171.0 cm (154—
197), and BMI of 23.5 kg/m* (28.6-29.8) (Table 1). One
subject (25 mg OPC group) withdrew the consent due to
personal reasons (on day 10) and was not replaced. Therefore,
all 80 subjects enrolled constituted the safety population set
and the 79 subjects that completed the study constituted the
PK population set.

Pharmacokinetics
Levodopa

Figure 1 displays the plasma levodopa concentration-time
profiles on day 12 following administration of LC 100/
25 mg three times per day (separated by 5 h) or concomitant
administrations of 200 mg ENT or PLC with each LC dose; 3
of the 4 groups administered LC 100/25 mg plus PLC on day
12 were given once-daily oral administrations of 25, 50, and
75 mg OPC for 11 days (days 1 to 11). Table 2 presents the
main PK parameters of plasma levodopa. The statistical com-
parisons of active groups (OPC or ENT) in relation to control
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Table 4 Mean levodopa (95 % confidence interval) Cp,in, Cinax, and fluctuation of levodopa concentrations as assessed by Cpax—Crmin 0n day 12

Chin (ng/mL)  C, ratio (vs PLC)  Cpax (ng/mL) Chax 1atio (vs PLC)  Cax—Cinin (ng/mL)  Cppax—Cinin ratio (vs PLC)
First LC dose
Placebo 89 (60, 118) - 1,047 (866, 1,228) — 958 (777, 1,139) -
200 mg ENT 174 (134,213) 2.0 876 (701, 1,051) 0.8 702 (541, 864) 0.7
25 mg OPC 249 (181, 316) 2.8 1,203 (952, 1,454) 1.1 955 (716, 1,193) 1.0
50 mg OPC 220 (162,279) 2.5 1,030 (817, 1,243) 1.0 810 (616, 1,004) 0.8
75 mg OPC 290 (235, 345) 3.3 1,057 (878, 1,235) 1.0 767 (622, 912) 0.8
Second LC dose
Placebo 143 (120, 165) - 1,550 (1,260, 1,839) — 1,407 (1,108, 1,706) —
200 mg ENT 302 (234,370) 2.1 1,437 (1,133, 1,740) 0.9 1,135 (845,1,424) 0.8
25 mg OPC 333 (248,419) 2.3 1,619 (1,185,2,041) 1.0 1,286 (908, 1,652) 0.9
50 mg OPC 385 (300, 469) 2.7 1,974 (1,523,2,425) 1.3 1,590 (1,137,2,042) 1.1
75 mg OPC 443 (371, 515) 3.1 2,113 (1,650, 2,575) 1.4 1,670 (1,194,2,145) 1.2
Third LC dose
Placebo 162 (127,198) - 1,268 (984, 1,551) — 1,106 (814, 1,397) -
200 mg ENT 278 (209, 348) 1.7 1,303 (1,027, 1,579) 1.0 1,024 (749, 1,300) 0.9
25 mg OPC 390 (273, 506) 2.4 1,393 (1,044, 1,740) 1.1 1,003 (693, 1,311) 09
50 mg OPC 428 (349, 507) 2.6 1,346 (1,163, 1,526) 1.1 918 (780, 1,053) 0.8
75 mg OPC 531 (437, 626) 3.3 1,658 (1,423, 1,889) 1.3 1,127 (917,1,332) 1.0
Mean of all LC doses
Placebo 131 (113, 149) - 1,288 (1,139, 1,438) — 1,157 (1,007, 1,307) —
200 mg ENT 251 (215,288) 1.9 1,205 (1,051, 1,359) 0.9 954 (811, 1,097) 0.8
25 mg OPC 324 (272,376) 2.5 1,405 (1,211, 1,595) 1.1 1,081 (908, 1,250) 0.9
50 mg OPC 344 (297,392) 2.6 1,450 (1,250, 1,650) 1.1 1,106 (918, 1,292) 1.0
75 mg OPC 421 (372,471) 3.2 1,609 (1,398, 1,820) 1.2 1,188 (989, 1,385) 1.0

LC levodopa/carbidopa, ENT entacapone, OPC opicapone, C,,;, minimum levodopa concentration, C,,,,, maximum levodopa concentration, C,,,,—C,in
fluctuation of levodopa concentrations

group (PLC) and between active groups (OPC in relation to
ENT) are presented in Table 3.
The levodopa C,,;, for each LC dose and for the

mean of all LC doses increased substantially with all
active treatments (ENT and OPC groups) when com-
pared to the control group (PLC) with values ranging
from 1.7-fold (200 mg ENT) to 3.3-fold (75 mg OPC).

Fig. 2 Mean plasma 3-OMD 2000
concentration-time profile on day
12 following once-daily oral 1600 -
administrations of 25, 50, and =
75 mg OPC or PLC for 11 days E
(days 1 to 11) or concomitantly 2 1200+
administrations of 200 mg ENT or E
PLC with each LC dose (n=16, = 800
n=15 for 25 mg OPC) g
400 4
0-

Moreover, OPC was found to increase levodopa C,,;, in
a dose-dependent manner with values ranging from 2.5-
fold to 3.2-fold and with all OPC groups showing a
higher increase in relation to ENT (Table 4).

The levodopa C..x was usually higher following
OPC when compared to PLC, namely following the
second and third LC doses with 50 and 75 mg OPC.

O Placebo

® Entacapone

o 25 mg Opicapone
m 50 mg Opicapone
<& 75 mg Opicapone
* Levodopa intake

4 8 12 16 20 24
Time post-dose (hour)
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Table 5 Mean (coefficient of variation, %) plasma PK parameters of 3-OMD on day 12 following once-daily oral administrations of 25, 50, and 75 mg
OPC or PLC for 11 days (days 1 to 11) or concomitantly administrations of 200 mg ENT or PLC with each 100/25-mg LC dose

Cinax (ng/mL) tinax (h) AUC 5 (ng /mL) AUC" (ng b/mL) ti (h)
First LC dose
Placebo 633 (30.0) 5.00 (3.0-5.0) 2,140 (32.1) 2,140 (32.1) -
200 mg ENT 231 (25.1) 5.00 (2.0-5.0) 731 (35.9) 731 (35.9) -
25 mg OPC 155 (47.6) 5.00 (3.0-5.0) 451 (53.6) 451 (53.6) -
50 mg OPC 79.7 (42.8) 5.00 (4.0-5.0) 212 (65.6) 212 (65.6) -
75 mg OPC 65.7 (44.4) 5.00 (4.0-5.0) 153 (57.6) 153 (57.6) -
Second LC dose
Placebo 1,479 (26.1) 4.00 (2.0-5.0) 6,238 (26.2) 6,238 (26.2) -
200 mg ENT 498 (29.3) 5.00 (3.0-5.0) 1,903 (31.0) 1,902 (31.2) -
25 mg OPC 376 (28.7) 4.00 (2.0-5.0) 1,453 (32.2) 1,453 (32.2) -
50 mg OPC 233 (35.0) 4.50 (1.0-5.0) 872 (39.4) 872 (394) -
75 mg OPC 184 (40.2) 5.00 (4.0-5.0) 678 (43.2) 678 (43.2) -
Third LC dose
Placebo 2,020 (26.2) 3.00 (2.0-5.0) 8,984 (26.8) 63,059 (29.6) 19.7 (24.4)
200 mg ENT 785 (32.0) 8.00 (3.0-14.0) 3,236 (31.8) 2,856 (71.4) 22.7 (41.1)
25 mg OPC 551 (24.6) 5.00 (0.5-8.0) 2,324 (25.0) 24,822 (34.3) 28.8 (33.3)
50 mg OPC 361 (36.0) 5.00 (0.5-8.0) 1,488 (37.3) 22,848 (115.5) 33.5(75.2)
75 mg OPC 305 (36.1) 5.00 (3.0-8.0) 1,282 (39.5) 13,321 (41.8) 32.9 (50.6)

LC levodopa/carbidopa, ENT entacapone, OPC opicapone, C,,,, maximum observed plasma concentration, #,,,, time taken to reach C. (tnax values are
median with range values in parentheses), #;/, terminal plasma half-life, AUC,_s area under the concentration-time curve (AUC) from pre-each to 5-h
post-each LC dose, AUC,_, AUC from pre-each LC dose to the last sampling time at which concentrations were at or above the limit of quantification,

AUCy o, AUC from pre-each LC dose to infinity

2 AUC,_, for the first and second LC doses and AUC,_, for the third LC dose

Levodopa C,.x following ENT was similar and slightly
lower (except for the third LC dose) when compared to
PLC (Tables 2, 3, and 4). No statistical difference was
found for levodopa C,.x between all active treatments
(OPC and ENT) and PLC. However, a marked increase
(>30 %) to levodopa C,.x occurred with 75 mg OPC
following the second and third LC doses (Table 3).

The mean levodopa C,,.c—Cnin Was comparable between
all active treatments (OPC and ENT) and PLC with a ratio
versus PLC of 0.8 with 200 mg ENT and 0.9, 1.0, and 1.0 with
25, 50, and 75 mg OPC, respectively (Table 4).

All active treatments (ENT and OPC groups), in
relation to the PLC group, presented a higher extent
of exposure (AUCy ,4) to levodopa following each and
all LC doses (Table 2 and 3). A significant increase in
the levodopa AUC occurred with all OPC dose groups
in relation to PLC. PEs of GMR OPC/PLC ranged from
141.42 to 178.90 % with 25 and 75 mg OPC, respec-
tively. The 90 % CI ranged from 104.08-192.14 to
132.32-241.86 %, respectively (Table 3). This is in
correlation to the observed increase of approximately
1 h of the levodopa t;, with any OPC group when
compared to the PLC group. No statistical difference
was found for levodopa extent of exposure (as assessed
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by AUC) when ENT was compared to PLC. PE of the
GMR ENT/PLC was 102.97 %, and the 90 % CI was
76.16—139.21 % (Table 3). When compared to ENT,
both 50 and 75 mg OPC presented a statistical differ-
ence for the levodopa AUC increase (PE OPC/ENT
[90 % CI]=148.23 % [105.88-207.50 %]) with 50 mg
OPC and 173.74 % [124.11-243.22 %] with 75 mg
OPC) (Table 3).

3-OMD

Figure 2 displays the plasma 3-OMD concentration-time
profiles, and Table 5 presents the PK parameters of
plasma 3-OMD, following the administration of LC
100/25 mg three times per day (separated by 5 h) on
day 12 and the once-daily oral administrations of 25,
50, and 75 mg OPC for 11 days (days 1 to 11) or the
concomitantly administrations of 200 mg ENT or PLC
with each LC dose. Statistical comparisons of active
groups (OPC or ENT) in relation to PLC group and
between active groups (OPC in relation to ENT) are
presented in Table 6.

All active treatments (ENT and OPC groups), in
relation to the PLC group, presented a significant
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Table 6 ANOVA results for PK parameters of 3-OMD following ad-
ministration of 100/25 mg LC using PLC as reference and between active

treatments using ENT as reference

Comparison

Conax % (90 % CI)

AUC* % (90 % CI)

First LC dose
200 mg ENT/PLC
25 mg OPC/PLC
50 mg OPC/PLC
75 mg OPC/PLC
25 mg OPC/ENT
50 mg OPC/ENT
75 mg OPC/ENT

Second LC dose
200 mg ENT/PLC
25 mg OPC/PLC
50 mg OPC/PLC
75 mg OPC/PLC
25 mg OPC/ENT
50 mg OPC/ENT
75 mg OPC/ENT

Third LC dose
200 mg ENT/PLC
25 mg OPC/PLC
50 mg OPC/PLC
75 mg OPC/PLC
25 mg OPC/ENT
50 mg OPC/ENT
75 mg OPC/ENT

3421 (24.80, 43.61)
2448 (14.92, 34.04)
11.82 (241, 21.22)
8.44 (-0.97, 17.84)
71.56 (54.77, 88.36)
3455 (18.03, 51.07)
24.66 (8.14, 41.19)

30.64 (23.72, 39.68)
2531 (19.51, 32.83)
15.37 (11.90, 19.86)
12.01 (9.30, 15.52)
82.59 (62.36, 109.40)
50.18 (38.06, 66.16)
39.20 (29.73, 51.68)

35.15 (27.17, 45.48)
27.50 (21.16, 35.73)
17.43 (13.47, 22.55)
14.67 (11.34, 18.99)
78.22 (59.02, 103.67)
49.58 (37.58, 65.42)
4175 (31.46, 55.08)

32.05 (22.02, 42.08)
21.08 (10.88, 31.27)
9.29 (-0.74, 19.32)
5.80-4.23, 15.83)
65.76 (46.86, 84.67)
28.98 (10.39, 47.58)
18.10 (—0.50, 36.69)

26.65 (19.75, 35.96)
22.94(16.92, 31.11)
13.54 (10.04, 18.27)
10.38 (7.70, 14.01)
86.08 (61.77, 119.94)
50.81 (36.66, 70.42)
38.97 (28.12, 54.00)

33.86 (25.83, 44.38)
26.59 (20.19, 35.01)
16.45 (12.55, 21.57)
13.55 (10.34, 17.76)
78.54 (58.32, 105.76)
48.59 (36.26, 65.12)
40.02 (29.87, 53.64)

LC levodopa/carbidopa, ENT entacapone, OPC opicapone, PLC placebo,
AUCy_»4 sum of AUC from each LC dose (AUC,_, for the third LC dose)

4 AUC,_s for the first and second LC doses and AUC,, »4 for the third LC
dose

decrease in extent of exposure (AUCy ,4) to 3-OMD
following each and all LC doses (Table 6). Furthermore,
OPC decreased the peak (C,,.,) and extent (AUC) of 3-
OMD in a dose-dependent manner.

Carbidopa

All active treatments (ENT and OPC groups), in relation to the
PLC group, presented a similar systemic exposure to
carbidopa following each and all LC doses (data not shown).
Entacapone

Systemic exposure to ENT was comparable to its bioavailabil-

ity described in literature following concomitant administra-
tion with 100/25 mg LC (mean C,,, was approximately

1,000 ng/mL, t,.c of approximately 1.5 h, and a mean
AUC,_, of approximately 1,600 ng h/mL) [25-27].

Pharmacodynamics

Figure 3a depicts S-COMT activity over time and on day 12.
Table 7 presents the pharmacodynamic parameters of S-
COMT. The statistical comparisons of active groups (OPC
or ENT) in relation to PLC group and between active groups
(OPC in relation to ENT) are presented in Table 8.

A sustained inhibitory effect of OPC upon S-COMT
activity was observed. From day 1 to the follow-up
(FU) visit, the time to return to baseline enzyme activity
with OPC was not possible to determine because at FU,
there was still inhibition. However, the recovery tenden-
cy observed after day 11 suggests a full recovery of S-
COMT activity of approximately 2 weeks in the condi-
tions of this study (Fig. 3b).

On day 12, the time to return to baseline enzyme
activity with 200 mg ENT was between 5 and 7 h.
Contrary to ENT, OPC presented a long-lasting and
sustained S-COMT inhibition and it was not possible
to determine the exact time to return to baseline enzyme
activity for all OPC doses because at 24-h post-dose
(last time-point of the profile), there was still a marked
inhibition. Maximum S-COMT inhibition (E,.,) on day
12 occurred between 0.6 h (75 mg OPC) and 2.3 h
(200 mg ENT) post-dose (tgmax), and ranged from
67.1 % (200 mg ENT) to 94.2 % (75 mg OPC) (Ta-
ble 7). All active treatments (OPC and ENT groups)
significantly inhibited both peak (as assessed by E.x)
and extent (as assessed by AUEC) of S-COMT activity
in relation to PLC (Tables 7 and 8). When compared to
ENT, all OPC treatments significantly decreased the
extent (AUEC) of S-COMT activity (Table 8). Peak
and extent of S-COMT inhibition with OPC followed
a dose-dependent manner although not proportional. In
fact, in relation to PLC and taking the 50-mg OPC dose
as reference, there was always a decrease difference
from the 25 to 50 mg OPC higher than 10 %. Likewise,
for the 50 to 75 mg OPC dosages, the decrease differ-
ence was always below than 4 % in both peak and
extent of S-COMT inhibition.

Tolerability

The tolerability profile of all the treatments was favor-
able. Overall, a total of 94 AEs were reported by 41
(51.3 %) subjects. Among these, 93 AEs were consid-
ered treatment emergent (TEAEs). The majority of
TEAEs were of mild intensity. Seventy-eight TEAEs
experienced by 38 subjects were considered at least
possibly related to the study products. Among these 78
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Fig. 3 a Mean S-COMT activity
(% of baseline) versus time on

1201
day 12 following once-daily oral ° O Placebo
administrations of 25, 50, and £ 100 - ® Entacapone
75 mg OPC or PLC for 11 days % O 25 mg Opicapone
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administrations of 200 mg ENT or X & 75 mg Opicapone
PLC with each LC dose (n=16, > 60 + Levodopa intake
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TEAESs, the most frequent consisted in gastrointestinal
disorders (52 TEAEs reported by 30 subjects) and ner-
vous system disorders (17 TEAEs reported by 14 sub-
jects), accounting for 88.5 % of the treatment-related
TEAEs (69 out of 78). In the period from days 1 to
11, the frequency of AEs was low and similar between
all OPC groups and PLC. On day 12, the day of LC
administration in addition to PLC or ENT, nausea and
vomiting were the most common reported treatment-
related TEAEs, followed by headache and dizziness.
Nausea was more common with OPC higher doses,
affecting 18.8 % (n=3), 43.8 % (n=7), and 50 % (n=
8) of subjects taking 25, 50, and 75 mg OPC, respec-
tively, compared to 31.3 % (n=5) for ENT and 18.8 %
(n=3) for PLC groups. Vomiting was reported for
18.8 % (n=3), 12.5 % (n=2), and 18.8 % (n=3) for
25, 50, and 75 mg OPC, compared to 6.3 % for ENT
and PLC groups (n=1, each). There were no severe or
serious AEs reported during the study on randomized
subjects. One SAE was reported by a screened subject
before his randomization in the study. The relationship
to the study medication was therefore completely
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excluded. No corrective treatment was given for
treatment-related TEAEs. No AEs led to the discontin-
uation of the study treatment. Neither trends nor rele-
vant changes from baseline were observed in vital signs,
ECG parameters, physical examination, and in any lab-
oratory parameters assessed.

Discussion

The purpose of this study was to compare the effectiveness of
OPC versus ENT upon COMT activity and the pharmacoki-
netic profile of a typical scenario of three daily levodopa
administrations. In the case of ENT, it was administered
concomitantly with levodopa, whereas OPC was last admin-
istered 12 h before the first administration of levodopa under
steady-state conditions for COMT inhibition, i.e., after 11
once-daily administrations [17].

In the present study, OPC was found to significantly in-
crease the trough levels (C,,;,) of levodopa and its systemic
extent of exposure (AUCy »4). Even with a LC regimen of
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Table 7 Mean+SD pharmacodynamic parameters of S-COMT activity on day 12 following once-daily oral administrations of 25, 50, and 75 mg OPC
or PLC for 11 days (days 1 to 11) or concomitantly administrations of 200 mg ENT or PLC with each 100/25-mg LC dose

Eo (pmol/mg Hb/  E a0 (pmol/mg Hb/  tgpay (h)

[(Eo~Emay) / Eo].100

AUEC_s (pmol/mg Hb/  AUEC,_;4 (pmol/mg Hb/

h) h) (%) h h) h h)
First LC dose
Placebo 54.5+16.5 44.0+15.9 2.88+1.80 18.3+£18.3 259+80.8 -
200 mg 50.1+16.6 9.43+6.70 1.59+0.94 81.1x12.9 147+45.4 -
ENT
25 mg OPC 47.3+16.5 12.4+8.58 1.17+0.72 75.4+15.3 78.0+46.9 -
50 mg OPC 42.5+19.2 5.10+7.35 0.97+0.95 90.6+£12.2 41.8+43.5 -
75 mg OPC 48.6+15.9 3.41+4.90 0.59+0.27 94.2+8.00 36.6+£32.5 -
Second LC dose
Placebo 54.5+16.5 423+14.7 2.06+£1.74 21.7£17.2 259+83.7 -
200 mg 50.1+16.6 12.8+11.5 1.03+£0.59 72.9+22.2 159+58.7 -
ENT
25 mg OPC 47.3+16.5 14.2+8.38 1.37+0.95 82.0+18.5 89.7+£46.2 -
50 mg OPC 42.5+19.2 7.90+7.68 0.70+£0.37 85.1+13.1 56.7+45.3 -
75 mg OPC 48.6+£15.9 6.54+5.73 0.72+£0.45 87.7£10.6 51.8+35.1 -
Third dose
Placebo 54.5£16.5 437+152 1.69+1.39 18.0+£19.9 252+81.4 727+254
200 mg 50.1£16.6 163+11.5 234+1.14 67.1£214 160+54.9 576+184
ENT
25 mg OPC 47.3+16.5 15.6+8.80 1.47+1.37 68.2+12.9 97.0+47.4 284+129
50 mg OPC 42.5+19.2 9.64+7.97 1.30+1.32 81.0+14.5 67.0+£46.2 210+130
75 mg OPC 48.6+15.9 10.4+6.12 1.13+£1.02 78.6+12.4 69.7+30.7 211+87.1

E, baseline (pre-first dose) value, E,,,, maximum observed effect on S-COMT activity, #z,,,. time of occurrence of E .y, [(Eg—Enax) / Epl-100 maximum
percent inhibition of S-COMT activity, AUEC area under the effect-time curve, OPC opicapone, ENT entacapone

only three times daily at 5-h intervals, the reduced clearance
(CL) and prolonged half-life (t ;) of levodopa, with any OPC
dose, resulted in a dose-dependent increase of levodopa
“trough” levels (Cy,;n) of at least 2.5-fold (25 mg OPC). This
cumulative effect, together with a presumed increased avail-
ability of levodopa for absorption, could have been responsi-
ble for the marked enhancement in the levodopa peak of
exposure (Cp.x) following OPC. Despite the well-known
relatively large inter-individual variability in levodopa absorp-
tion [28], the gut and liver play a major role in the O-methyl-
ation of levodopa [26], and the high inhibitory pattern of both
OPC and carbidopa may well have prevented the formation of
3-OMD and dopamine and as a consequence, to a levodopa
Cnax increase. Although an increase in C,,,, may enhance the
risk of dyskinesia at peak dose and compromise tolerability
[29], which deserves further evaluation, it was previously
postulated that reduced motor complications are associated
with avoiding low plasma levodopa trough levels and are not
adversely affected by relatively high plasma levodopa con-
centrations [30].

In fact, motor complications are thought to be related
to deficient dopaminergic stimulation in striatal dopa-
mine receptors with consequent plastic changes in

intracellular signals and neuronal firing patterns [30].
These changes are normally related to drugs, such as
levodopa, with a relatively short half-life and low
trough levels. Thus, OPC may enhance stable levodopa
plasma concentrations, perceived a key factor in opti-
mizing treatment response and reducing motor compli-
cations, as it increases levodopa trough levels (Cn)
with no impact on levodopa fluctuation (as assessed
by Ciax—Cmin). Furthermore, it could be hypothesized
that the therapeutic regimen of levodopa may even be
optimized by reducing the levodopa/DDCI dose follow-
ing the first morning dose in order to minimize the
potential increase of C.,, and shortening the levodopa
fluctuation (Cax—Cuin) [31], which could have clinical
benefits [32].

When compared to ENT, OPC provides a superior response
in increasing the levodopa trough levels (C,,;,) and extent of
exposure (AUC, »4), accompanied by a prolonged half-life
(t12), which is believed to be associated with its more pro-
nounced, long-lasting, and sustained COMT inhibition.

Actually, peak (E.x) and extent (AUEC) of S-COMT
inhibition with OPC followed a dose-dependent manner al-
though not entirely proportional to the dose administered.
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Table 8 ANOVA results for pharmacodynamic parameters of S-COMT
activity following administration of 100/25 mg LC using PLC as refer-

ence and between active treatments using ENT as reference

Comparison

Epnax % (90 % CI)

AUEC* % (90 % CT)

First LC dose
200 mg ENT/PLC
25 mg OPC/PLC
50 mg OPC/PLC
75 mg OPC/PLC
25 mg OPC/ENT
50 mg OPC/ENT
75 mg OPC/ENT

Second LC dose
200 mg ENT/PLC
25 mg OPC/PLC
50 mg OPC/PLC
75 mg OPC/PLC
25 mg OPC/ENT
50 mg OPC/ENT
75 mg OPC/ENT

Third LC dose
200 mg ENT/PLC
25 mg OPC/PLC
50 mg OPC/PLC
75 mg OPC/PLC
25 mg OPC/ENT
50 mg OPC/ENT
75 mg OPC/ENT

21.40 (8.65, 34.14)
28.16 (15.20, 41.12)
11.57 (-1.39, 24.53)
7.74 (-5.01, 20.49)
131.62 (87.15, 176.08)
54.06 (9.60, 98.53)
36.18 (~7.56, 79.92)

30.29 (16.17, 44.42)
33.48 (19.13, 47.84)
18.70 (4.34, 33.05)
15.45 (1.33,29.57)
110.52 (70.28, 150.77)
61.72 (21.47, 101.97)
51.01 (11.42, 90.60)

37.24 (23.11, 51.36)
35.60 (21.25, 49.96)
22.07 (7.72, 36.43)
23.84(9.72,37.97)
95.61 (62.96, 128.25)
59.27 (26.62, 91.93)
64.03 (31.91, 96.14)

56.84 (44.87, 68.80)
30.10 (17.93, 42.26)
16.11 (3.95, 28.27)
14.01 (2.05, 25.98)
52.95 (35.67, 70.23)
28.35 (11.07, 45.62)
24.66 (7.66, 41.66)

61.36 (48.46, 74.26)
34.74 (21.62, 47.85)
21.92 (8.81, 35.03)

20.05 (7.15, 32.95)

56.62 (38.75, 74.48)
35.72 (17.86, 53.59)
32.68 (15.10, 50.25)

70.88 (58.02, 83.75)
36.30 (23.22, 49.38)
24.79 (11.72, 37.87)
24.07 (1121, 36.94)
51.21 (36.22, 66.21)
34.98 (19.98, 49.97)
33.96 (19.21, 48.71)

LC levodopa/carbidopa, ENT entacapone, OPC opicapone, PLC placebo,
AUEC_4; sum of AUC from each LC dose (AUC_y4 for the third LC
dose)

# AUEC,,_s for the first and second LC doses and AUEC,_y; for the third
LC dose

Considering the 50 mg OPC dose as a reference, there was a
10 % difference between 25 and 50 mg OPC in both peak and
extent of S-COMT inhibition. Likewise, the difference be-
tween 50 and 75 mg OPC in both peak and extent of S-
COMT inhibition was less than 4 %, which suggests that the
75 mg OPC may not provide a significant advantage with
respect to S-COMT inhibition versus the 50-mg OPC dose.
These observations fit well with the observations on the dose-
dependent effects upon 3-OMD availability and exposure.
The tolerability profile was favorable and similar between
ENT and OPC.

In conclusion, OPC, a novel third generation COMT in-
hibitor, when compared to ENT, provides a superior response
upon the bioavailability of levodopa associated to its more
pronounced, long-lasting, and sustained COMT inhibition.
The tolerability profile was favorable and similar between
OPC and ENT. On the basis of the results presented in this

@ Springer

study and along with the earlier pharmacology studies, it is
anticipated that OPC adjunct therapy at the dosages of 25 and
50 mg will provide an enhancement in levodopa availability
that will translate into clinical benefit for Parkinson’s disease
patients.
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