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Early start of opicapone in
Parkinson’s disease: evidence
from a pooled analysis of phase 3
trials for sustained benefit in
patients with recent onset of
motor fluctuations

Joaquim J. Ferreira®'?*, Fabrizio Stocchi**, Angelo Antonini®®,
Olivier Rascol”®, Georg Ebersbach?®, Jaime Kulisevsky1?,
Miguel M. Fonseca®, Daniel Ramos!*, José Francisco Rocha*,
Helena C. Brigas'*, Joerg Holenz'* and Werner Poewe®

!Laboratory of Clinical Pharmacology and Therapeutics, Faculdade de Medicina, Universidade Lisboa,
Lisbon, Portugal, 2°CNS — Campus Neurologico, Torres Vedras, Portugal, *Institute for Research and
Medical Care IRCCS San Raffaele, Roma, Italy, “San Raffaele University, Rome, Italy,
*Neurodegenerative Disease Unit, Centre for Rare Neurological Diseases (ERN-RND), Department of
Neuroscience, University of Padova, Padova, Italy, lRCCS San Camillo, Venice, Italy, "NS-Park
Network, Toulouse, France, ®Department of Clinical Pharmacology and Neurosciences, Toulouse
Parkinson Expert Centre, Toulouse NeuroToul Center of Excellence in Neurodegeneration (COEN),
French NS-Park/F-CRIN Network, University of Toulouse 3, CHU of Toulouse, INSERM, Toulouse,
France, °Movement Disorders Hospital, Beelitz-Heilstatten, Beelitz, Germany, °Movement Disorders
Unit, Neurology Department, Sant Pau Hospital, Barcelona, Spain, *Biomedical Research Institute
(IIB-Sant Pau), Barcelona, Catalunya, Spain, ?Center for Networked Biomedical Research in
Neurodegenerative Diseases (CIBERNED), Madrid, Spain, *BIAL - R&D Investments, S.A., Porto,
Portugal, “BIAL - Portela & C? S.A., Coronado, Portugal, **Department of Neurology, Medical
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Background: Levodopa is the mainstay of Parkinson’s disease (PD) therapy,
but its long-term use is often complicated by the development of motor
fluctuations. While COMT inhibitors, such as opicapone, are routinely used for
managing motor fluctuations, recent evidence has suggested that earlier vs.
later intervention, at onset of motor fluctuations, may provide greater benefits.
However, the longer-term impact of earlier intervention has not been well
studied.

Methods: This pooled subgroup analysis included data from randomized, 14—
15 week, double-blind, placebo-controlled trials of opicapone and their 1-year
open-label extensions. Exploratory analyses included all participants who were
randomized to placebo or opicapone 50 mg, who continued opicapone into
the open-label extension, and had developed motor fluctuations within 2 years
before double-blind screening. Motor status was assessed using 24-h patient
diaries and Unified Parkinson’s Disease Rating Scale (UPDRS) scores.

Results: This post-hoc analysis included 227 patients who had been diagnosed
with motor fluctuations within the prior 2 years (opicapone n = 117, placebo
n = 110). Opicapone 50 mg significantly reduced daily OFF-time compared
to placebo (mean placebo-adjusted reduction: —65.6 [95%CI|, —105.5, —25.6]
minutes, p = 0.0014) and increased Good ON-time (mean placebo-adjusted
increase of: 88.3 [95% Cl, 47.0, 129.6] minutes, p < 0.0001). Participants
switching from double-blind placebo to open-label opicapone demonstrated
the expected reductions in motor fluctuations. However, at the end of the open-
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label phase, those who started opicapone earlier maintained greater numeric
reductions in OFF-time (mean treatment difference of —30.0 [95%CI, —74.8,
14.8] minutes, p = 0.2) and increases in total Good ON-time over 1 year (mean
treatment difference of 38.2 [95%Cl, —6.6, 82.9] minutes, p = 0.09) vs. those
who switched from placebo. Mean levodopa doses remained stable throughout
both the double-blind and open-label phases in both groups, indicating that
the symptomatic benefits of opicapone were achieved without the need for
increased levodopa dosing. There was no significant increase in troublesome
dyskinesia.

Conclusion: Early initiation of opicapone in PD patients with recently diagnosed
motor fluctuations leads to sustained reductions in OFF-time and improvements
in ON-time, without increasing dyskinesia or requiring escalation of levodopa
doses. These exploratory findings support revising treatment strategies to
include earlier use of opicapone, maximizing long-term benefits for patients
with fluctuating PD.

KEYWORDS

opicapone, motor fluctuations, Parkinson’s disease, clinical trial, long-term

1 Introduction

Levodopa remains the cornerstone of treatment for most people
with Parkinson’s disease (PwP) (1) and is widely recommended as
initial monotherapy for the majority of patients (2-4). Despite its
unmatched efficacy, the long-term utility of the levodopa monotherapy
approach is often restricted by the emergence of fluctuations. These
fluctuations are characterized by alternating periods of symptom
control and symptom recurrence (ON-OFF), and can significantly
impact daily function and quality of life (5).

Wearing-off is typically one of the first types of fluctuation to
appear (6). With continued treatment and as their disease progresses,
many PwP find that standard levodopa regimens (three to four doses
daily) no longer provide consistent symptom control throughout the
day (7). This fluctuating pattern reflects levodopa’s short peripheral
half-life and the progressive predominance of the ‘short-duration’
response (8-10). Current guidelines consider dopamine agonists,
monoamine oxidase type B (MAO-B) inhibitors and catechol
O-methyltransferase (COMT) inhibitors, as efficacious for adjunct use
with levodopa to reduce motor fluctuations (2, 11). Among these, only
COMT inhibitors enhance levodopa’s peripheral pharmacokinetics,
providing more consistent bioavailability for crossing the blood-brain
barrier and maintaining symptom control. Levodopa is routinely
co-administered with a dopa decarboxylase (DDC) inhibitor
(carbidopa or benserazide), which shifts its metabolism towards the
COMT pathway (12). When combined with levodopa and a DDC
inhibitor, COMT inhibitors increase levodopas half-life and
bioavailability, while reducing the ‘pulsatile’ peak-trough fluctuations
in plasma levels (13, 14).

Opicapone was rationally developed to meet the clinical need for
an efficacious, well-tolerated, once-daily peripheral COMT inhibitor
(15, 16). Recent evidence-based reviews note that it is the only COMT
inhibitor with sufficient high quality evidence to be considered
‘effective’ in managing motor fluctuations (3). Such conclusions were
primarily based on phase 3 randomized, double-blind, placebo-
controlled trials of opicapone (17-19). Traditionally - partly because
wearing-off was once held to be a complication of advanced disease
(20) - COMT inhibitors have often been used in PwP with relatively
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advanced motor fluctuations (21). Accordingly, the opicapone pivotal
studies (BIPARK-I and BIPARK-II) tended to enroll PwP who had
well established motor fluctuations (17, 18). Recently however,
observational trials and real world evidence has suggested that
introducing opicapone at the onset of the first OFF symptoms may
offer greater clinical benefit and improved tolerability to later disease
(22-26), with superior efficacy to simply increasing the levodopa dose
by 100 mg (27, 28).

We have previously reported results from pooled analyses of the
pivotal double-blind studies which suggested that the placebo-
adjusted reduction in OFF-time with opicapone 50 mg was greater in
PwP who had developed motor fluctuations within the previous
2 years than in those with more established symptoms (29). Here we
report on the long-term effectiveness of continued treatment for those
PwP with early motor fluctuations (<2 years) who continued into the
52-week open-label extension studies.

2 Materials and methods

BIPARK-I (17) and BIPARK-II (18) were randomized, double-
blind, placebo-controlled trials of 14 to 15 weeks (visits 2 to 7), with
full details previously published. Both studies were followed by open-
label extensions that monitored patients for up to 1 year (end of open-
label phase at visit 14) (18, 30). Institutional review boards at the
participating sites provided ethics approval and the trials were done
in accordance with the Declaration of Helsinki and International
Conference on Harmonization Good Clinical Practice Guidelines. All
patients provided written informed consent prior to conduct of any
study related procedures.

2.1 Participants and study designs

Briefly, both trials enrolled adults aged 30-83 years with idiopathic
Parkinson’s disease (PD) diagnosed for at least 3 years, and modified
Hoehn and Yahr stage 1-3 during ON periods (17, 18). Eligible
participants were required to be on 3-8 daily doses of levodopa for at
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least 1 year and to experience end-of-dose motor fluctuations with
>1.5 h of OFF-time per day excluding morning akinesia to minimize
variability and ensure accurate assessment of daytime OFF episodes.

Key exclusion criteria across both studies included a dyskinesia
disability score >3 on the Unified Parkinson’s Disease Rating Scale
(UPDRS) item 33, severe and/or unpredictable OFF periods, previous
surgery or deep brain stimulation for PD. Patients with unstable
cardiovascular or psychiatric conditions (e.g., major depression,
dementia, impulse control disorders, suicidal ideation), significant
liver disease, or transaminase levels >2 x ULN were excluded. Stable
concomitant PD treatments were permitted, except for tolcapone,
apomorphine (withdrawn >1 month prior), and entacapone (unless
supplied for BIPARK-I).

Both double-blind studies assessed the safety and tolerability of
opicapone 50 mg (taken in the evening, >1 h after the last dose of
levodopa/DDCI) compared to placebo. Other doses studied (5 mg in
BIPARK-I and 25 mg in both studies) were not relevant to this analysis
(17, 18). BIPARK-1 also included an active comparator arm with
entacapone, which is not relevant for this analysis [3].

Open-label phases commenced immediately after the double-blind
phase and continued for 52 weeks. Patients began with opicapone 25 mg
and could up-titrate to 50 mg for improved symptom control. In cases
of dopaminergic adverse events (AEs), levodopa dosage was adjusted
first, followed by opicapone down-titration if necessary (18, 30).

2.2 Outcomes

Patients were assessed at screening (visit 1), baseline (visit 2), week
1 (visit 3), between weeks 2 and 3 depending on need for levodopa
adjustment (visit 4), followed by double-blind assessments after every
4 weeks until end of the double-blind phase (visit 7). Open-label phase
assessments were at baseline (which could be the end of double-blind
visit) and weeks 1, 4, 8, 16, 30, 46, and 52. Motor status was assessed
throughout the double-blind and open-label phases using 24-h patient
diaries (31) in which participants recorded their status: OFF, ON with
troublesome dyskinesia, ON with non-troublesome dyskinesia, ON
without dyskinesia, or asleep for every 30-min interval during the day
for three consecutive days before each visit. Time spent in the OFF
and ON states were calculated as the mean of the 3 preceding diary
days to each visit, or the mean of available days if fewer than 3 days
were recorded. Changes in ‘Good’ ON-time were calculated as the
sum of ON-time without dyskinesia plus ON-time with
non-troublesome dyskinesia (31).

Assessments of UPDRS Part II (activities of daily living [ADL]
scores) and Part III (motor scores) (32), along with the Clinician’s
Global Impression of Change (CGI-C) and the Patient’s Global
Impression of Change (PGI-C), were conducted at each scheduled
visit. Levodopa equivalent doses were estimated using the conversion
formulae recommended by Jost et al. (33), and included opicapone
(post-double-blind baseline). Safety outcomes for this subgroup of
participants with early motor fluctuations will be reported separately.

2.3 Statistical analysis

This pooled post-hoc analysis was based on integration of
individual participant data and included all participants (either study)
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who were randomized to either placebo or opicapone 50 mg who took
>1 dose of study medication and had >1 post-baseline OFF-time
assessment AND who continued with opicapone treatment into the
open-label extension phases AND who had developed motor
fluctuations (as judged by the investigator) within the 2 years prior to
the double-blind screening visit.

Analyses were primarily descriptive (observed case). For the
open-label phase, motor states were analyzed according to prior
randomization category (i.e., opicapone [OPC]-OPC or placebo
[PBO]-OPC). A Mixed Model for Repeated Measurements, modelling
the change from baseline for each endpoint at each post-baseline visit,
was used to estimate and compare the Least Square (LS) means by
visit. The model included study, region, visit, and double-blind
treatment as factors, with the double-blind baseline value as a
continuous covariate. Interaction terms included treatment-by-visit,
treatment-by-study, and treatment-by-region allowing the treatment
effect to vary across visits, studies, and regions. Restricted maximum
likelihood (REML) was employed to fit the model. The within-patient
variation was modeled as a random effect with unstructured
covariance matrix. The Kenward-Roger approximation was used to
estimate the denominator degrees of freedom. Missing data was
addressed through an MMRM under the Missing At Random (MAR)
assumption, which incorporates all available observed data without
imputation to provide information about the missing ones. This
approach provides unbiased estimates when MAR holds by
appropriately accounting for the correlated structure among repeated
measures. Ninety-five percent confidence intervals and matching
p-values were derived for LS means estimates by visits and the
differences of OPC vs. PBO.

3 Results
3.1 Study population

Of the 535 participants randomized to receive placebo or
opicapone 50 mg in BIPARK-I and -II, 269 had onset of motor
fluctuations within the prior 2 years. Of these, 228 entered open label
treatment and 227 were part of the Full analysis set (n =117 for
opicapone group and # = 110 for placebo group) (Figure 1); one
patient previously treated with opicapone 50 mg in the double-blind
phase did not take open-label treatment. Baseline demographic and
clinical characteristics were generally balanced between the treatment
groups at the start of the double-blind (Table 1). Despite a relatively
recent diagnosis of motor fluctuations (1.0 years), participants
experienced an average of 6.3 h of OFF-time when they entered the
studies. Most participants were being treated with 3 to 5 levodopa
doses at baseline, and most were treated with at least one concomitant
PD medication.

3.2 Double-blind phase

Treatment with opicapone 50 mg significantly reduced
absolute daily OFF-time in participants with a recent diagnosis of
motor fluctuations. The LS mean [95% CI] placebo-adjusted
treatment effect was —65.6 [—105.5, —25.6] minutes (p = 0.0014),
in favor of opicapone (Figure 2; Supplementary Table 1).
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FIGURE 1
Patient disposition through the phase 3 double-blind and open-label trials
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Reductions in OFF-time were mirrored by significant increases in
Good ON-time (placebo-adjusted treatment effect of 88.3 [47.0,
129.6]) and in ON-time (placebo-adjusted treatment effect of 84.8
[45.3, 124.2]).

Significant differences favoring opicapone treatment were
observed for UPDRS ADL scores (LS mean placebo-adjusted
treatment difference of —1.4 [-2.6, —0.2], p =0.02). Although
non-significantly different, UPDRS motor scores also tended to favor
opicapone treatment (-1.3 [-3.1, 0.5], p=0.2)
(Supplementary Table 1). PGI-C and CGI-C results also favored
opicapone treatment with more participants reporting an
improvement with active treatment (67.5% vs. 55.0% with placebo for
PGI-C and 70.1% vs. 51.8% with placebo for CGI-C)
(Supplementary Table 1).
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3.3 Open-label phase

Participants switching from double-blind placebo to open-label
opicapone demonstrated the expected mean reduction in OFF-time
(—58.8 [—98.1; —19.4] minutes) and increase in ON-time (67.7
[28.3, 107.0] minutes) after around 4 weeks of open-label treatment
(Figure 3). After 1-year open label opicapone treatment, participants
in the PBO-OPC group had an adjusted mean + SE reduction of
-45.6 + 15.8 min of OFF-time (—120.5 + 16.3 min vs. double-blind
baseline) and a mean increase of 54.5+ 15.3min of ON-time
(116.2 £ 16.1 min vs. double-blind baseline). For participants in the
OPC-OPC group, patient diary results indicated a maintenance of
symptomatic effect. At the end of the open-label phase, participants in
the OPC-OPC group showed a mean additional reduction of
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TABLE 1 Participant demographics and clinical characteristics at double-blind baseline.

Parameter Opicapone Placebo

n =117 n =110

Demographics

Male, n (%) 77 (65.8%) 62 (56.4%)

Age, years 64.6+9.1 63.9+8.8

Clinical history

Time since PD diagnosis, years 59+28 6.1+27
Modified Hoehn & Yahr at ON, stage 24+05 24+05
UPDRS Part III (motor) score 256119 26.3+£12.0
UPDRS Part II (activities of daily living) score 17.0 + 6.4 179+ 6.8

Motor complication profile

Time since motor fluctuation onset, years 1.0+0.6 1.0+0.6
Daily OFF-time, hours 6.4+2.0 63+2.1
Daily ON-time, hours 9.7+21 10.0 £2.1
Daily Good ON-time, hours 9.5+2.1 9.6 £2.0
ON-time without dyskinesia, hours 85+28 8.0+3.1
ON-time with troublesome dyskinesia, hours 0.2+0.8 0.4+1.0
Presence of dyskinesia, yes, n (%) 40 (34.2%) 40 (36.4%)

Levodopa use

Levodopa duration, years 45+3.0 49+26

Levodopa dose at baseline, mg/day 638 +319 649 + 305

Number of Levodopa intakes, n (%)

3 intakes 35 (29.9%) 33 (30.0%)
4 intakes 37 (31.6%) 38 (34.5%)
5 intakes 26 (22.2%) 26 (23.6%)
6 intakes 9(7.7%) 8(7.3%)
> 7 intakes 10 (8.5%) 5 (4.5%)
LEDD?* at double-blind baseline, mg/day 755 + 330 761 +332
LEDD? at open-label baseline, mg/day 1.064 + 470° 750 + 312

Concomitant PD medication use

Levodopa monotherapy*, n (%) 23 (19.7%) 22 (20.0%)
Dopamine agonists, 1 (%) 81 (69.2%) 73 (66.4%)
Pramipexole 45 (38.5%) 37 (33.6%)
Ropinirole 26 (22.2%) 30 (27.3%)
Piribedil 7 (6.0%) 4(3.6%)
Rotigotine 3 (2.6%) 2 (1.8%)
MAO-B inhibitor, n (%) 23 (19.7%) 19 (17.3%)
Rasagiline 16 (13.7%) 11 (10.0%)
Selegiline 7 (6.0%) 8(7.3%)
Amantadine, n (%) 27 (23.1%) 20 (18.2%)
Anticholinergics, 1 (%) 5 (4.3%) 11 (10.0%)

Data are mean + SD or # (%). Good ON-time was calculated as the sum of ON-time without dyskinesia plus ON-time with non-troublesome dyskinesia. ‘LEDD calculated considering
MAO-B inhibitors and dopamine agonists. “Considering OPC for LEDD calculation. *Without dopamine agonists, MAO-B inhibitors, amantadine or anticholinergics.

—1.8 = 15.5 min spent in the OFF state accompanied by an additional =~ magnitude of benefits observed in the OPC-OPC group. At the end of
6.6 = 15.0 min of ON-time versus open label baseline (—150.5 + 159 min  open label follow-up, participants in the OPC-OPC group tended to
of OFF-time and 159.9 + 15.8 min of ON-time vs. double-blind baseline). ~ have less time in the OFF state than those in the PBO-OPC group

Of note, and despite the significant benefits seen upon switching ~ (mean treatment difference of —30.0 [—74.8, 14.8] minutes versus
treatment, participants in the PBO-OPC group never achieved the full ~ double-blind baseline, p = 0.2). Likewise, participants in the OPC-OPC
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FIGURE 2

PwP with onset of motor fluctuations < 2 years. **p < 0.01; ****p < 0.0001.

Changes in motor status, as assessed by 24-h patient diaries, during the double-blind phase in absolute OFF-time, Good ON-time and ON-time in
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group spent significantly more time in the ON state than those in the
PBO-OPC group (mean treatment difference of 43.8 [—0.7, 88.2]
minutes versus double-blind baseline, p = 0.05). Results for Good
ON-time were similar to total ON-time, indicating that most of the
increase in ON-time was of good quality (Table 2). Taken overall, no
relevant changes were observed in the mean ON-time with troublesome
dyskinesia (Bad ON-time) during the open-label phase. However,
participants who had already developed dyskinesia at double-blind
baseline showed a more variable pattern (large standard error sizes)
across the open-label treatment period than those who did not suffer
dyskinesia at baseline (Supplementary Figure 1). The long-term
maintenance of clinical effect was confirmed by CGI-C and PGI-C data.
At the end of the open-label period a majority of participants rated as
improved relative to double-blind baseline (Supplementary Table 1).
At the group level, mean levodopa doses remained stable in both
the OPC-OPC and PBO-OPC throughout the double-blind and open
label phases (Figure 4). In the OPC-OPC group, mean +SD levodopa
doses were: 638 + 319 mg at double-blind baseline, 632 + 310 mg at
open-label baseline, and 642 + 317 mg at the end of open-label study
(visit 14). In the PBO-OPC group mean +SD levodopa doses were:
649 + 305 mg at double-blind baseline, 636 + 282 mg at open-label
baseline, and 599 + 260 mg at the end of open-label study (visit 14).
However, more participants who switched from placebo to opicapone
changed their levodopa dose compared with those who began treatment
with opicapone (27.3% in the PBO-OPC group changed levodopa dose
vs. 18.8% in the OPC-OPC group). The main reason for changing
levodopa daily dose was disease progression (17.1% in the OPC-OPC
group and 26.4% in the PBO-OPC group) followed by adverse events
(1.7% in the OPC-OPC group and 0.9% in the PBO-OPC group). The
percentage of dopamine agonists and MAO-B inhibitors was overall
similar over time. Levodopa equivalent daily dose (LEDD) changes
during the study reflected the addition of opicapone (Figure 4).

4 Discussion

This post-hoc subgroup analysis of pivotal trial data for opicapone
confirms its long-term symptomatic efficacy as an adjunct to levodopa
in PwP who have developed motor fluctuations within the past
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2 years, effectively challenging the traditional positioning of COMT
inhibition as a treatment for established fluctuations. Notably,
participants who switched from placebo to opicapone failed to achieve
the full magnitude of benefit observed in those who initiated
opicapone earlier, suggesting that earlier treatment may offer greater
advantages for patients with recent onset of motor fluctuations. By the
end of the open-label treatment phase, participants who had been
treated with opicapone throughout had an average reduction in
OFF-time of 151 min (>2.5 h) accompanied by an average increase in
ON-time of 160 min (>2.5 h). Results were similar for Good ON-time
and there were no relevant changes in the time spent with troublesome
dyskinesia. Of note, participants were largely maintained on their
current levodopa doses over the entire study period and clinical global
impression data also confirmed the long-term maintenance of
clinical effect.

Participants with a shorter documented history of motor
fluctuations appeared to derive greater benefit from opicapone 50 mg
than reported for the overall cohort (OFF-time reductions of 66 min at
end of double-blind treatment vs. 58 min overall cohort (34)). This is
also consistent with the findings of Rocha et al., who reported
consistently greater short-term efficacy in ‘earlier’ versus ‘later’ disease
when categorized according to disease duration, disease stage, and
baseline PD medications (29). Additionally, this early subgroup showed
small but significant improvements in activities of daily living and
numeric improvement in motor symptoms that are not always expected
in a group already treated with levodopa and with motor complications
due to lower sensitivity in this population. The merits of earlier versus
later initiation of COMT inhibition in early wearing-off has long been
discussed based on post-hoc analyses, where early rather than delayed
use of the COMT inhibitor entacapone provided a modest clinical
benefit that was maintained for up to 5 years (35). Our data indicate
that patients who started opicapone earlier after diagnosis of motor
fluctuations sustained their initial improvements over time with small
incremental gains over 1 year, while those who began treatment later
(by 14-15 weeks) still benefited meaningfully from opicapone initiation
(~60 min), but without fully reaching the magnitude of effect observed
in the early-start group at study end. This is a difficult concept to study
under controlled conditions, however there is growing real-world
evidence supporting the use of opicapone in patients experiencing early
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TABLE 2 Long-term effectiveness of opicapone by prior randomization.

Parameter

OPC-OPC

Change from DB baseline

N =117 N =110

PBO-OPC OPC-OPC

10.3389/fneur.2025.1715748

Change from OL baseline

PBO-OPC
N =117 N =110

OFF-time (min)

Adjusted mean change from baseline

—150.5+15.9 —120.5+16.3

—-1.8+15.5 —45.6 +15.8

Difference at Visit 14 (95% CI)

—30.0 (—74.8, 14.8)

43.8 (0.1, 87.5)

p-value

0.1885

0.0494

ON-time (min)

Adjusted mean change from baseline

159.9+15.8 116.2 + 16.1

6.6 +15.0 54.5+15.3

Difference at Visit 14 (95% CI)

43.8 (-0.7, 88.2)

—47.9 (=90.2, —5.6)

p-value

0.0534

0.0267

Good ON-time (min)

Adjusted mean change from baseline

162.0 £ 159 1239 +£16.2

9.2+157 65.2+16.1

Difference at Visit 14 (95% CI)

38.2(—6.6,82.9)

—56.0 (—100.3, —11.7)

p-value

0.0943

0.0135

ON-time with Troublesome dyskinesia (min)

Adjusted mean change from baseline

—-3.1+438 —-53+49

—-42+6.5 1.5+£6.7

Difference at Visit 14 (95% CI)

2.2(~11.3,15.8)

—5.8 (-24.0, 12.5)

p-value

0.7465

0.5349

Data are LS mean + SE. p values based on MMRM analyses. Good ON-time was calculated as the sum of ON-time without dyskinesia plus ON-time with non-troublesome dyskinesia. Bold

values indicate statistical significance.

motor fluctuations. For example, Lopez-Ariztegui et al. reported data
from over 1,000 patients treated in Spain, indicating that opicapone is
particularly beneficial for individuals in the earlier stages of Parkinson’s
disease with mild motor fluctuations (25). Lopez-Manzares et al.
recently published findings from a Spanish registry cohort of early
fluctuators (defined as motor fluctuation onset within <2 years),
showing a comparable magnitude of reduction in OFF-time with
long-term opicapone treatment — from 3.8 h at baseline to 1.9 h at
12 months (22). Furthermore, a pooled analysis of two observational
studies by Ferreira et al. demonstrated that adjunctive opicapone
50 mg was significantly more effective in reducing OFF-time than the
commonly used strategy of adding an extra 100 mg dose of levodopa
(28). These findings have led national expert panels to recommend
opicapone for patients with PD who present with early motor
fluctuations (23, 36).

Another commonly used proxy for effectiveness is levodopa
dosing, where stable maintenance suggests a sustained symptomatic
benefit. Despite open-label investigators having the flexibility to
adjust treatment based on clinical need, levodopa doses remained
stable — further supporting the long-term efficacy of opicapone in
these patients (26, 37). It is also notable that while the need for dosing
changes remained low, more participants in the PBO-OPC group had
to change their levodopa dosing during open-label treatment. This
might, in part, reflect the fact that patients in the OPC-OPC group
had already been on their regimen for 14-15 weeks. However, the
main reason for dosing change in both groups over 1.3 years was
‘disease progression’ In a recent resource utilization study conducted
in the UK, PwP treated with opicapone as their first-line COMT
inhibitor reduced their LEDD by approximately 26% during the first
year of treatment and then stabilized. This was in contrast to PwP

Frontiers in Neurology

treated with entacapone who showed an initial decrease in the first
6 months but a gradual increase thereafter (38). Current therapeutic
approaches to PD treatment are centered around keeping the
levodopa dose as low as possible for as long as possible to avoid the
development of troublesome dyskinesia (39). Here, it is pertinent to
note that addition of opicapone did not significantly increase time
spent ON with dyskinesia or troublesome dyskinesia, as most of
OFF-time was translated into a Good ON-time.

The primary strength of this pooled analysis lies in the
consistency of study designs and the use of individual patient-level
data. However, longer follow-up is needed to evaluate the persistence
of the levodopa ‘dose stabilizing’ effect in PwP with early fluctuations.
Our observations are constrained by the retrospective, post-hoc
nature of the analyses, and the open-label data remain vulnerable to
selection, attrition, and confounding biases due to lack of placebo
control. In addition, the onset of motor fluctuations was judged by
the investigators based on medical records, and several studies show
that clinicians often underestimate the presence of motor fluctuations
(e.g., due to mild severity of OFF in the early stages or lack of
awareness of the full range of OFF symptoms) and the onset of
wearing-off occurs earlier than previously thought. Indeed,
underscoring the difficulty of early identification, patients in this
study already had around 6 h of daily OFF-time. It has also been
reported that PwP often have problems distinguishing when they
transition to a dyskinetic state (40). However, while this might affect
the accuracy of overall dyskinesia emergence using patient diaries, it
is unlikely to affect the reporting of troublesome dyskinesia which is
inherently defined by the PwP. While patient diaries and clinical scales
remain standard, such issues highlight the potential of wearable
technologies for objective, continuous, quantitative monitoring (41).
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Daily levodopa dosing over time (a) levodopa dosing across double-blind and open-label phases (b) levodopa and levodopa equivalent daily doses at

5 Conclusion

In conclusion, this post-hoc subgroup analysis reinforces the
long-term efficacy of opicapone in reducing OFF-time and increasing
ON-time, without a corresponding rise in dyskinesia among PwP
experiencing recently emerging motor fluctuations. Adding adjunct
opicapone allowed PwP with recent onset of motor fluctuations to
maintain their existing levodopa and adjunct medication (including
dopamine agonists and MAOB inhibitor) regimens. These findings
broaden the evidence base for COMT inhibition across all stages of
fluctuating PD, suggesting a potential benefit for adding opicapone
earlier (within 2 years of motor fluctuations onset). Prospective, long-
term studies in PwP with early fluctuations are warranted. Our
observations support the importance of recognizing wearing-off
symptoms early and optimizing treatment promptly to maximize
long-term benefits.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.

Frontiers in Neurology

Ethics statement

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. Written informed consent from the
patients/participants or patients/participants' legal guardian/next of
kin was not required to participate in this study in accordance with
the national legislation and the institutional requirements.

Author contributions

JF: Conceptualization, Investigation, Methodology, Supervision,
Validation, Visualization, original draft. FS:
Conceptualization, Investigation, Writing — review & editing. AA:

Writing -
Conceptualization, Investigation, Writing — review & editing. OR:
Conceptualization, Investigation, Writing — review & editing. GE:
Conceptualization, Investigation, Writing — review & editing. JK:
Conceptualization, Investigation, Writing - review & editing. MF:
Data curation, Formal analysis, Methodology, Writing — review &
editing. DR: Data curation, Formal analysis, Writing — review &
editing. JR: Conceptualization, Investigation, Methodology, Writing —
review & editing. HB: Conceptualization, Data curation, Formal

09 frontiersin.org


https://doi.org/10.3389/fneur.2025.1715748
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Ferreira et al.

analysis, Methodology, Resources, Visualization, Writing - original
draft. JH: Methodology, Writing - review & editing. WP:
Conceptualization, Investigation, Visualization, Writing - review &
editing.

Funding

The author(s) declared that financial support was received for this
work and/or its publication. The study, data analysis, and manuscript
preparation were funded by Bial - Portela & C?, S. A.

Acknowledgments

The authors would like to thank all the patients and care partners,
study sites, and investigators who made this work possible. Medical
writing support was provided by ACP Clinical Communications Ltd.
(funded by BIAL - Portela & C%, S. A).

Conflict of interest

Author(s) MF was employed by BIAL - R&D Investments,
S.A. Author(s) DR, JR, HB, and JH were employed by BIAL - Portela
& Ca, S.A.

The remaining author(s) declared that this work was conducted
in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Orayj, K. Trends in Parkinson’s disease medication prescribing patterns in the Uk:
an interrupted time series analysis (2019-2024). PLoS One. (2025) 20:¢0324999. doi:
10.1371/journal.pone.0324999

2. National Institute for Health and Care Excellence. 2017. Parkinson’s disease in
adults (NICE guideline no. Ng71). Available online at: Https://Www.Nice.Org.Uk/
Guidance/Ng71.

3. de Bie, RMA, Katzenschlager, R, Swinnen, BEKS, Peball, M, Lim, S-Y, Mestre, TA,
et al. Update on treatments for Parkinson's disease motor fluctuations - an International
Parkinson and Movement Disorder Society evidence-based medicine review. Mov
Disord. (2025) 40:776-94. doi: 10.1002/mds.30162

4. Pringsheim, T, Day, GS, Smith, DB, Rae-Grant, A, Licking, N, Armstrong, M]J, et al.
Dopaminergic therapy for motor symptoms in early Parkinson disease practice guideline
summary: a report of the AAN guideline subcommittee. Neurology. (2021) 97:942-57.
doi: 10.1212/WNL.0000000000012868

5. Gandhi, SE, Zerenner, T, Nodehi, A, Lawton, MA, Marshall, V, Al-Hajraf, F, et al.
Motor complications in Parkinson's disease: results from 3343 patients followed for up
to 12 years. Mov Disord Clin Pract. (2024) 11:686-97. doi: 10.1002/mdc3.14044

6. Chou, KL, Stacy, M, Simuni, T, Miyasaki, J, Oertel, WH, Sethi, K, et al. The
Spectrum of "off" in Parkinson's disease: what have we learned over 40 years?
Parkinsonism Relat Disord. (2018) 51:9-16. doi: 10.1016/j.parkreldis.2018.02.001

7. Stacy, M. The wearing-off phenomenon and the use of questionnaires to facilitate
its recognition in Parkinson's disease. ] Neural Transm (Vienna). (2010) 117:837-46. doi:
10.1007/s00702-010-0424-5

8. Nutt, JG. Pharmacokinetics and pharmacodynamics of levodopa. Mov Disord.
(2008) 23:5580-4. doi: 10.1002/mds.22037

9. Stocchi, E, Jenner, P, and Obeso, JA. When do levodopa motor fluctuations first
appear in Parkinson's disease? Eur Neurol. (2010) 63:257-66. doi: 10.1159/000300647

10. Anderson, E, and Nutt, J. The long-duration response to levodopa: phenomenology,
potential mechanisms and clinical implications. Parkinsonism Relat Disord. (2011)
17:587-92. doi: 10.1016/j.parkreldis.2011.03.014

11. Horstink, M, Tolosa, E, Bonuccelli, U, Deuschl, G, Friedman, A, Kanovsky, P, et al.
Review of the therapeutic Management of Parkinson's disease. Report of a joint task

Frontiers in Neurology

10.3389/fneur.2025.1715748

The author(s) declared that they were an editorial board member
of Frontiers at the time of submission. This had no impact on the peer
review process and the final decision.

Generative Al statement

The author(s) declared that Generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fneur.2025.1715748/
full#supplementary-material

force of the European Federation of Neurological Societies (Efns) and the Movement
Disorder Society-European section (Mds-Es). Part ii: late (complicated) Parkinson's

disease. Eur ] Neurol. (2006) 13:1186-202. doi: 10.1111/j.1468-1331.2006.
01548.x
12. Kaakkola, S. Clinical pharmacology, therapeutic use and potential

of Comt inhibitors in Parkinson's disease. Drugs. (2000) 59:1233-50. doi:
10.2165/00003495-200059060-00004

13. Miiller, T, Erdmann, C, Muhlack, S, Bremen, D, Przuntek, H, Goetze, O, et al.
Pharmacokinetic behaviour of levodopa and 3-O-methyldopa after repeat administration
of levodopa/carbidopa with and without entacapone in patients with Parkinson’s disease. J
Neural Transm. (2006) 113:1441-8. doi: 10.1007/s00702-006-0442-5

14. Ferreira, J], Poewe, W, Rascol, O, Stocchi, E, Antonini, A, Moreira, J, et al. Effect of
opicapone on levodopa pharmacokinetics in patients with fluctuating Parkinson's
disease. Mov Disord. (2022) 37:2272-83. doi: 10.1002/mds.29193

15. Kiss, LE, Ferreira, HS, Torrao, L, Bonifacio, MJ, Palma, PN, Soares-da-Silva, P, et al.
Discovery of a long-acting, peripherally selective inhibitor of catechol-O-
methyltransferase. ] Med Chem. (2010) 53:3396-411. doi: 10.1021/jm1001524

16. Almeida, L, Rocha, JE Falcao, A, Palma, PN, Loureiro, Al, Pinto, R, et al.
Pharmacokinetics, pharmacodynamics and tolerability of opicapone, a novel catechol-
O-methyltransferase inhibitor, in healthy subjects: prediction of slow enzyme-inhibitor
complex dissociation of a short-living and very long-acting inhibitor. Clin
Pharmacokinet. (2013) 52:139-51. doi: 10.1007/s40262-012-0024-7

17. Ferreira, JJ, Lees, A, Rocha, JE, Poewe, W, Rascol, O, and Soares-da-Silva, P.
Opicapone as an adjunct to levodopa in patients with Parkinson's disease and end-of-
dose motor fluctuations: a randomised, double-blind, controlled trial. Lancet Neurol.
(2016) 15:154-65. doi: 10.1016/S1474-4422(15)00336-1

18. Lees, AJ, Ferreira, J, Rascol, O, Poewe, W, Rocha, J§ McCrory, M, et al. Opicapone
as adjunct to levodopa therapy in patients with Parkinson disease and motor
fluctuations: a randomized clinical trial. JAMA Neurol. (2017) 74:197-206. doi: 10.1001/
jamaneurol.2016.4703

19. Takeda, A, Takahashi, R, Tsuboi, Y, Nomoto, M, Maeda, T, Nishimura, A, et al.
Randomized, controlled study of Opicapone in Japanese Parkinson's patients with motor
fluctuations. Mov Disord. (2021) 36:415-23. doi: 10.1002/mds.28322

frontiersin.org


https://doi.org/10.3389/fneur.2025.1715748
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fneur.2025.1715748/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fneur.2025.1715748/full#supplementary-material
https://doi.org/10.1371/journal.pone.0324999
Https://Www.Nice.Org.Uk/Guidance/Ng71
Https://Www.Nice.Org.Uk/Guidance/Ng71
https://doi.org/10.1002/mds.30162
https://doi.org/10.1212/WNL.0000000000012868
https://doi.org/10.1002/mdc3.14044
https://doi.org/10.1016/j.parkreldis.2018.02.001
https://doi.org/10.1007/s00702-010-0424-5
https://doi.org/10.1002/mds.22037
https://doi.org/10.1159/000300647
https://doi.org/10.1016/j.parkreldis.2011.03.014
https://doi.org/10.1111/j.1468-1331.2006.01548.x
https://doi.org/10.1111/j.1468-1331.2006.01548.x
https://doi.org/10.2165/00003495-200059060-00004
https://doi.org/10.1007/s00702-006-0442-5
https://doi.org/10.1002/mds.29193
https://doi.org/10.1021/jm1001524
https://doi.org/10.1007/s40262-012-0024-7
https://doi.org/10.1016/S1474-4422(15)00336-1
https://doi.org/10.1001/jamaneurol.2016.4703
https://doi.org/10.1001/jamaneurol.2016.4703
https://doi.org/10.1002/mds.28322

Ferreira et al.

20. Ahlskog, JE, and Muenter, MD. Frequency of levodopa-related Dyskinesias and
motor fluctuations as estimated from the cumulative literature. Mov Disord. (2001)
16:448-58. doi: 10.1002/mds.1090

21. Jenner, P, Rocha, JE Ferreira, JJ, Rascol, O, and Soares-da-Silva, P. Redefining the
strategy for the use of Comt inhibitors in Parkinson's disease: the role of Opicapone.
Expert Rev Neurother. (2021) 21:1019-33. doi: 10.1080/14737175.2021.1968298

22. Lépez-Manzanares, L, Garcia Caldentey, J, Alvarez-Santullano, MM, Vilas
Rolén, D, Herreros-Rodriguez, J, Solano Vila, B, et al. Real-world use of Comt inhibitors
in the Management of Patients with Parkinson's disease in Spain who present early
motor fluctuations: interim results from the Reonpark study. Brain Sci. (2025) 15:532.
doi: 10.3390/brainscil5050532

23. Linazasoro-Cristobal, G, Lopez Del Val, L], Garcia Ruiz-Espiga, P,
Lopez-Manzanares, L, Luquin-Piudo, MR, Martinez-Castrillo, JC, et al. Optimized
clinical Management of Parkinson's disease with Opicapone. Recommendations from
Spanish experts. Rev Neurol. (2020) 70:S1-S11. doi: 10.33588/rn.70s01.2019340

24. Bacchin, R, Liccari, M, Catalan, M, Antonutti, L, Manganotti, P, Malaguti, MC,
et al. Disease stage and motor fluctuation duration predict drug tolerability: a real-life,
prospective Italian multicenter study on the use of Opicapone in Parkinson's disease.
Drugs Real World Outcomes. (2024) 11:361-8. doi: 10.1007/s40801-024-00442-1

25. Lopez-Ariztegui, N, Mata-Alvarez Santullano, M, Tegel, I, Almeida, F, Sarasa, P,
Rojo, R, et al. Opicapone for the treatment of Parkinson's disease: real-life data in Spain.
Rev Neurol. (2021) 73:S01-14. doi: 10.33588/rn.73s02.2021461

26. Pellicano, C, Belvisi, D, Bovenzi, R, Costanzo, M, De Bartolo, MI, Sommaruga, F,
et al. Opicapone in Parkinson's disease: a real-world, multicenter, retrospective study to
identify patient characteristics for sustained treatment benefit. ] Neural Transm (Vienna).
(2025) [Epub ahead of print]. doi: 10.1007/s00702-025-03000-3

27. Lee, JY, Ma, HI, Ferreira, JJ, Rocha, J§ Sung, YH, Song, IU, et al. Opicapone to treat
early wearing-off in Parkinson's disease patients: the Korean Adoption trial. Mov Disord
Clin Pract. (2024) 11:655-65. doi: 10.1002/mdc3.14030

28. Ferreira, JJ, Lee, JY, Ma, HI, Jeon, B, Poewe, W, Antonini, A, et al. Opicapone for
the treatment of early wearing-off in levodopa-treated Parkinson's disease: pooled
analysis of patient level data from two randomized open-label studies. ] Neurol. (2024)
271:6729-38. doi: 10.1007/s00415-024-12614-8

29. Rocha, JE, Ebersbach, G, Lees, A, Tolosa, E, Ferreira, J], Poewe, W, et al. The added
benefit of Opicapone when used early in Parkinson's disease patients with levodopa-
induced motor fluctuations: a post-hoc analysis of Bipark-I and -ii. Front Neurol. (2021)
12:754016. doi: 10.3389/fneur.2021.754016

30. Ferreira, JJ, Lees, AJ, Poewe, W, Rascol, O, Rocha, JF, Keller, B, et al. Effectiveness
of Opicapone and switching from Entacapone in fluctuating Parkinson disease.
Neurology. (2018) 90:¢1849-57. doi: 10.1212/WNL.0000000000005557

Frontiers in Neurology

11

10.3389/fneur.2025.1715748

31. Hauser, RA, Deckers, F, and Lehert, P. Parkinson's disease home diary: further
validation and implications for clinical trials. Mov Disord. (2004) 19:1409-13. doi:
10.1002/mds.20248

32.Fahn, S, and Elton, R. The unified Parkinson’s disease rating scale In: S Fahn,
CD Marsden, DB Calne and M Goldstein, editors. Recent developments in
Parkinson’s disease, vol. 2. Florham Park: Mcmellam Health Care Information
(1987). 153-63.

33. Jost, ST, Kaldenbach, M-A, Antonini, A, Martinez-Martin, P, Timmermann, L,
Odin, P, et al. Levodopa dose equivalency in Parkinson's disease: updated systematic
review and proposals. Mov Disord. (2023) 38:1236-52. doi: 10.1002/mds.29410

34. Ferreira, JJ, Lees, A, Rocha, JE, Poewe, W, Rascol, O, and Soares-da-Silva, P. Long-
term efficacy of Opicapone in fluctuating Parkinson's disease patients: a pooled analysis
of data from two phase 3 clinical trials and their open-label extensions. Eur J Neurol.
(2019) 26:953-60. doi: 10.1111/ene.13914

35. Nissinen, H, Kuoppamaiki, M, Leinonen, M, and Schapira, AH. Early versus
delayed initiation of Entacapone in levodopa-treated patients with Parkinson's disease:
a long-term, Retrospective Analysis. Eur ] Neurol. (2009) 16:1305-11. doi:
10.1111/j.1468-1331.2009.02726.x

36. Antonini, A, Barone, P, Calabresi, P, Lopiano, L, Morgante, F, Pontieri, FE, et al.
The role of Opicapone in the Management of Parkinson's disease: an Italian consensus
through a combined nominal group technique and Delphi approach. Eur Rev Med
Pharmacol Sci. (2023) 27:8850-9. doi: 10.26355/eurrev_202309_33805

37. Hauser, RA, Rascol, O, Poewe, W, Ferreira, J], Lees, AJ, Klepiskaya, OS, et al.
Opicapone as a levodopa sparing agent: pooled analysis of Bipark-I and ii double-blind
trials. J Neurol Sci. (2019) 405:218-9.

38.Harrison-Jones, G, Marston, XL, Morgante, F Chaudhuri, KR,
Castilla-Fernandez, G, and Di Foggia, V. Opicapone versus Entacapone: head-to-head
retrospective data-based comparison of healthcare resource utilization in people with
Parkinson's disease new to catechol-O-methyltransferase (Comt) inhibitor treatment.
Eur ] Neurol. (2023) 30:3132-41. doi: 10.1111/ene.15990

39. Olanow, CW, Kieburtz, K, Rascol, O, Poewe, W, Schapira, AH, Emre, M, et al.
Factors predictive of the development of levodopa-induced dyskinesia and wearing-off
in Parkinson's disease. Mov Disord. (2013) 28:1064-71. doi: 10.1002/mds.25364

40. Pietracupa, S, Latorre, A, Berardelli, A, and Fabbrini, G. Parkinsonian patients
and poor awareness of Dyskinesias. Front Neurol. (2014) 5:32. doi: 10.3389/
fneur.2014.00032

41. Erb, MK, Karlin, DR, Ho, BK, Thomas, KC, Parisi, F, Vergara-Diaz, GP, et al.
Mhealth and wearable technology should replace motor diaries to track motor
fluctuations in Parkinson’s disease. npj Digital Medicine. (2020) 3:6. doi: 10.1038/
541746-019-0214-x

frontiersin.org


https://doi.org/10.3389/fneur.2025.1715748
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1002/mds.1090
https://doi.org/10.1080/14737175.2021.1968298
https://doi.org/10.3390/brainsci15050532
https://doi.org/10.33588/rn.70s01.2019340
https://doi.org/10.1007/s40801-024-00442-1
https://doi.org/10.33588/rn.73s02.2021461
https://doi.org/10.1007/s00702-025-03000-3
https://doi.org/10.1002/mdc3.14030
https://doi.org/10.1007/s00415-024-12614-8
https://doi.org/10.3389/fneur.2021.754016
https://doi.org/10.1212/WNL.0000000000005557
https://doi.org/10.1002/mds.20248
https://doi.org/10.1002/mds.29410
https://doi.org/10.1111/ene.13914
https://doi.org/10.1111/j.1468-1331.2009.02726.x
https://doi.org/10.26355/eurrev_202309_33805
https://doi.org/10.1111/ene.15990
https://doi.org/10.1002/mds.25364
https://doi.org/10.3389/fneur.2014.00032
https://doi.org/10.3389/fneur.2014.00032
https://doi.org/10.1038/s41746-019-0214-x
https://doi.org/10.1038/s41746-019-0214-x

	Early start of opicapone in Parkinson’s disease: evidence from a pooled analysis of phase 3 trials for sustained benefit in patients with recent onset of motor fluctuations
	1 Introduction
	2 Materials and methods
	2.1 Participants and study designs
	2.2 Outcomes
	2.3 Statistical analysis

	3 Results
	3.1 Study population
	3.2 Double-blind phase
	3.3 Open-label phase

	4 Discussion
	5 Conclusion

	Acknowledgments
	References

