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Introduction: Post-hoc analyses of the BIPARK-I and II trials previously

demonstrated that opicapone (OPC) 50mg was e�cacious over the whole

trajectory of motor fluctuation evolution in patients with Parkinson’s disease

(PD) and end-of-dose motor fluctuations, with enhanced e�cacy in patients

who were earlier vs. later in their disease course and levodopa treatment

pathway. Complementary post-hoc analyses were performed to evaluate the

safety/tolerability of OPC following the same pre-defined segmentation of the

wide spectrum of duration of both PD and levodopa therapy, as well as of

motor fluctuation history, in this patient population.

Materials andmethods: Data frommatching treatment arms in BIPARK-I and II

were combined for the placebo (PLC) and OPC 50mg groups and exploratory

post-hoc analyses were performed to investigate the safety/tolerability of OPC

50mg and PLC in 22 subgroups of patients who were in “earlier” vs. “later”

stages of both their disease course (e.g., duration of PD <6 years vs. ≥6 years)

and levodopa treatment pathway (e.g., levodopa treatment duration <4 vs.

≥4 years). Safety/tolerability assessments included evaluation of treatment-

emergent adverse events (TEAEs).
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Results: The Safety Set included 522 patients (PLC, n = 257; OPC 50mg, n

= 265). For OPC 50mg, incidences of TEAEs, related TEAEs, related serious

TEAEs, and related TEAEs leading to discontinuation were lower for patients in

earlier vs. later stages of their disease course and levodopa treatment pathway

in 86.4, 86.4, 63.6, and 68.2% of the 22 pairwise comparisons conducted,

respectively (compared with 63.6, 77.3, 18.2, and 45.5%, respectively, in the

22 corresponding PLC comparisons).

Conclusion: OPC 50mg was generally well-tolerated when used to treat

patients with PD with end-of-dose fluctuations, with an even more favorable

tolerability profile in patients who were earlier, as opposed to later, in their

disease course and levodopa treatment pathway, further supporting its use as

an early adjunct to levodopa in PD.

KEYWORDS

catechol-O-methyltransferase inhibitor, levodopa, motor fluctuations, opicapone,

Parkinson’s disease, safety/tolerability, wearing o�

Introduction

Levodopa (L-DOPA) is themost efficacious pharmacological

treatment for Parkinson’s disease (PD), but its benefit is

compromised in many patients by the development of motor

fluctuations and dyskinesias (1–3). It is thought that response

fluctuations and drug-induced dyskinesias emerge during

sustained L-DOPA treatment due to pulsatile stimulation of

striatal dopamine receptors following intermittent exogenous

drug delivery (as opposed to continuous physiological

stimulation of the receptors) (4–6). This results in downstream

changes in the basal ganglia, which is exacerbated over

time by the continuing death of nigrostriatal neurons (4–

6). Improvement in the bioavailability and steadiness of

pharmacologically administered L-DOPA could extend ON-

time and not only reduce motor complications in patients

with motor fluctuations but also reduce the onset of motor

fluctuations in those in early stages of PD, when the buffering

capacity of surviving neurons is still relatively intact, and the

priming effect is less profound than in patients with more

advanced disease (7, 8). Within this context, co-administration

of L-DOPA with a catechol-O-methyltransferase (COMT)

inhibitor may facilitate a more stable delivery of L-DOPA to the

brain by extending its half-life and bioavailability (9).

Opicapone (OPC) is a third-generation, once-daily COMT

inhibitor developed to fulfill the need for a more potent,

longer-acting COMT inhibitor (10–13). OPC has been shown

to be generally well-tolerated and efficacious in reducing OFF-

time in two pivotal trials in patients with PD and end-of-

dose motor fluctuations (BIPARK-I and II) (14, 15). On the

basis of these trials, OPC was first approved in the European

Union as adjunctive therapy to preparations of L-DOPA/dopa

decarboxylase inhibitors in adult patients with PD and end-

of-dose motor fluctuations who cannot be stabilized on those

combinations (16). It is currently also approved and marketed

in the USA, Japan, South Korea, Australia and other countries.

We previously conducted exploratory post-hoc analyses

of data from the BIPARK-I and II trials to evaluate the

efficacy of OPC following a pre-defined segmentation of motor

fluctuations in PD, based on baseline disease- and therapy-

related characteristics (17). In this study, we have conducted

additional post-hoc analyses to assess the safety/tolerability of

OPC using the same approach.

Materials and methods

Study design

BIPARK-I and II were Phase III, multicenter, randomized,

double-blind, placebo (PLC)-controlled trials of OPC as an

adjunct to L-DOPA in patients with PD with end-of-dose motor

fluctuations, the results of which have been published previously

(14, 15). The trials had similar designs, eligibility criteria

and methods (17). In BIPARK-I, patients were randomized to

treatment with OPC (5, 25, or 50mg once daily), PLC, or

entacapone (200mgwith every L-DOPA intake) for 14–15 weeks

(14). In BIPARK-II, patients were randomized to treatment with

OPC (25 or 50mg once daily) or PLC for 14–15 weeks (15).

In both trials, the primary efficacy endpoint was change from

baseline to endpoint in absolute OFF-time vs. PLC, based on

patient diaries (14, 15).

The methodology employed in the current study has been

described previously (17). Data from matching treatment arms

in BIPARK-I and II were combined for the PLC and OPC
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50mg groups, and exploratory post-hoc analyses were performed

to investigate the safety/tolerability of OPC 50mg vs. PLC in

patients who were divided on the basis of baseline disease- and

therapy-related characteristics into representative subgroups of

patients who were in “earlier” or “later” stages of both their

disease course and L-DOPA treatment pathway.

Study population

In BIPARK-I and II, eligible patients were male or female,

aged 30–83 years, with a ≥3-year diagnosis of PD, Hoehn and

Yahr 1–3 at ON-state, who were receiving L-DOPA treatment

for ≥1 year and experiencing end-of-dose motor fluctuations.

Details of the full inclusion/exclusion criteria from the trials

have been published previously (14, 15). These post-hoc analyses

included all patients treated with OPC 50mg and PLC in

BIPARK-I and II.

Study assessments

Baseline characteristics and safety/tolerability were assessed

for each patient pairwise baseline subgroup, defined on the

basis of clinical variables reflecting different aspects of advancing

PD: duration of PD (<6 years vs. ≥6 years; <7 years vs. ≥7

years; <8 years vs. ≥8 years; <9 years vs. ≥9 years); Hoehn

and Yahr staging (<2.5 vs. ≥2.5); and timing of onset of

motor fluctuations (≤1 year [termed “recent motor fluctuators”]

vs. >1 year; ≤2 years [termed “early motor fluctuators”]

vs. >2 years). Treatment-related characteristics consisted of:

number of L-DOPA intakes (<4 vs. ≥4; <5 vs. ≥5; <6 vs.

≥6); L-DOPA treatment duration (<4 years vs. ≥4 years;

<5 years vs. ≥5 years; <6 years vs. ≥6 years; <7 years vs.

≥7 years; <8 years vs. ≥8 years); L-DOPA daily amount

(<500mg vs. ≥500mg; <600mg vs. ≥600mg; <700mg vs.

≥700mg; <800mg vs. ≥800mg); use of L-DOPA only (i.e.,

without a dopamine agonist [DA] or monoamine oxidase B

inhibitor [MAO-BI]) (Yes vs. No); use of L-DOPA plus a

DA (Yes vs. No); and use of L-DOPA plus a MAO-BI (Yes

vs. No). Baseline characteristics were summarized for the

above subgroups and included age, gender, absolute OFF-time,

duration of PD, time since onset of motor fluctuations, Hoehn

and Yahr staging at ON, L-DOPA daily dose, and duration of

L-DOPA therapy.

Safety/tolerability assessments included the incidence

of treatment-emergent adverse events (TEAEs), related

TEAEs, related serious TEAEs, related TEAEs leading

to discontinuation, and specific related dopaminergic-

related TEAEs (dyskinesia, nausea, hallucination, orthostatic

hypotension, and vomiting). Related TEAEs were defined as

FIGURE 1

Flowchart of patient disposition. OPC, opicapone; PLC, placebo.

TEAEs for which the relationship to study drug was reported as

“possible,” “probable,” “definite,” or missing.

Statistical analyses

The assessments were conducted for the Safety Set, which

included all patients who received at least one dose of

study drug. Since this was an exploratory, descriptive post-

hoc analysis, no formal statistical comparisons were conducted.

Quantitative variables were described as mean with standard

deviation (SD) and qualitative variables were described as

percentage frequencies.

Results

Study population

Five hundred and thirty-five patients were randomized to

receive PLC or OPC 50mg in BIPARK-I and II (Figure 1). The

Safety Set included 522 patients (PLC, n= 257; OPC 50mg, n=

265). In the overall OPC 50mg Safety Set, 60.4% of patients were

male, mean (SD) age was 64.5 (8.8) years, mean (SD) duration

of PD was 7.6 (4.3) years, mean (SD) time since onset of motor

fluctuations was 2.7 (2.9) years, mean (SD) Hoehn and Yahr

staging at ON was 2.4 (0.5), mean (SD) absolute OFF-time at

baseline was 6.2 (2.0) h, mean (SD) L-DOPA dose at baseline

was 698.4 (322.1) mg/day, and mean (SD) duration of L-DOPA

therapy was 6.3 (4.4) years. Baseline characteristics of the overall

PLC Safety Set were similar to the OPC 50mg Safety Set (18).

Baseline characteristics of the OPC 50mg and PLC subgroups

are summarized in Supplementary Tables 1, 2, respectively.
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TABLE 1 Summary of TEAEs, relateda TEAEs, relateda serious TEAEs, and relateda TEAEs leading to discontinuation in specific OPC 50mg subgroups

(Safety Set).

Subgroup N Any TEAE, % Any relateda

TEAE, %

Any relateda

serious TEAE, %

Any relateda

TEAE leading to

discontinuation,

%

Disease related

Duration of PD (years) <6 119 59.7 34.5 0.8 7.6

≥6 146 67.8 49.3 0.7 7.5

<7 146 58.9 32.9 0.7 6.2

≥7 119 70.6 54.6 0.8 9.2

<8 162 59.9 34.0 0.6 5.6

≥8 103 70.9 56.3 1.0 10.7

<9 182 60.4 34.6 0.5 6.6

≥9 83 72.3 60.2 1.2 9.6

Hoehn and Yahr staging <2.5 113 66.4 46.9 0.9 8.0

≥2.5 152 62.5 39.5 0.7 7.2

Onset of MF (years) ≤1 85 61.2 35.3 1.2 5.9

>1 162 64.8 44.4 0.6 8.6

≤2 143 59.4 32.9 0.7 4.9

>2 104 69.2 52.9 1.0 11.5

Therapy related

L-DOPA intakes (n) <4 60 50.0 25.0 0 8.3

≥4 205 68.3 47.8 1.0 7.3

<5 132 55.3 27.3 0.8 8.3

≥5 133 72.9 57.9 0.8 6.8

<6 205 61.5 36.6 0.5 8.8

≥6 60 73.3 63.3 1.7 3.3

L-DOPA duration (years) <4 97 59.8 30.9 1.0 5.2

≥4 168 66.7 49.4 0.6 8.9

<5 125 61.6 35.2 0.8 4.8

≥5 140 66.4 49.3 0.7 10.0

<6 151 59.6 34.4 0.7 7.3

≥6 114 70.2 53.5 0.9 7.9

<7 174 59.8 35.1 0.6 6.3

≥7 91 72.5 57.1 1.1 9.9

<8 190 61.6 36.8 0.5 5.8

≥8 75 70.7 57.3 1.3 12.0

L-DOPA daily amount (mg) <500 66 59.1 30.3 0 7.6

≥500 199 65.8 46.7 1.0 7.5

<600 103 60.2 34.0 0 5.8

≥600 162 66.7 48.1 1.2 8.6

<700 144 58.3 33.3 0.7 6.3

≥700 121 71.1 53.7 0.8 9.1

<800 176 60.8 36.9 0.6 7.4

≥800 89 70.8 53.9 1.1 7.9

Use of L-DOPA only Yes 68 72.1 44.1 1.5 7.4

No 197 61.4 42.1 0.5 7.6

Use of L-DOPA plus DA Yes 180 59.4 39.4 0 6.7

No 85 74.1 49.4 2.4 9.4

(Continued)
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TABLE 1 Continued

Subgroup N Any TEAE, % Any relateda

TEAE, %

Any relateda

serious TEAE, %

Any relateda

TEAE leading to

discontinuation,

%

Use of L-DOPA plus MAO-BI Yes 57 70.2 56.1 1.8 10.5

No 208 62.5 38.9 0.5 6.7

Rows shaded in gray indicate variables associated with earlier use of L-DOPA adjunctive therapy and earlier disease course, in comparison with matched unshaded rows. Values shown in

bold indicate variables for which the incidence of TEAEs was lower than that of the matched comparative row.
aTEAEs for which the relationship to study drug was reported as “possible,” “probable,” “definite” or missing.

DA, dopamine agonist; L-DOPA, levodopa; MAO-BI, monoamine oxidase B inhibitor; MF, motor fluctuations; OPC, opicapone; PD, Parkinson’s disease; TEAE, treatment-emergent

adverse event.

Safety/tolerability

TEAEs

In patients treated with OPC 50mg, the incidence of TEAEs

was lower in the subgroups of patients who were in “earlier”

vs. “later” stages of their disease course and L-DOPA treatment

pathway for 19 of the 22 pairwise comparisons (Table 1). The

three exceptions were: patients with Hoehn and Yahr staging

<2.5 vs. ≥2.5 (66.4% vs. 62.5%); patients treated with L-DOPA

only vs. those not treated with L-DOPA only (72.1% vs. 61.4%);

and patients treated with L-DOPA without a DA vs. patients

treated with L-DOPA plus a DA (74.1% vs. 59.4%). In patients

treated with PLC, the incidence was lower in 14 of the 22

“earlier” vs. “later” pairwise comparisons, and the between-

group differences between pairwise comparator subgroups were

generally smaller than for the OPC 50mg pairwise comparator

subgroups (Supplementary Table 3).

Related TEAEs

In patients treated with OPC 50mg, the incidence of related

TEAEs was lower for 19 of the 22 “earlier” vs. “later” pairwise

comparisons conducted, and the three exceptions were the same

as for TEAEs: patients with Hoehn and Yahr staging <2.5 vs.

≥2.5 (46.9% vs. 39.5%); patients treated with L-DOPA only

vs. those not treated with L-dopa only (44.1% vs. 42.1%); and

patients treated with L-DOPA without a DA vs. patients treated

with L-dopa plus a DA (56.1% vs. 38.9%) (Table 1). In patients

treated with PLC, the incidence was lower in 17 of the 22

“earlier” vs. “later” pairwise comparisons, and, as with TEAEs,

the between-group differences between pairwise comparator

subgroups were generally smaller than for the OPC 50mg

pairwise comparator subgroups (Supplementary Table 3).

Related serious TEAEs

The incidence of related serious TEAEs was generally

lower in patients treated with OPC 50mg vs. PLC (Table 1;

Supplementary Table 3). In patients treated with OPC 50mg, the

incidence of related serious TEAEs was lower for 14 of the 22

“earlier” vs. “later” pairwise comparisons conducted (Table 1).

The exceptions were: patients with PD duration <6 vs.≥6 years

(0.8% vs. 0.7%); patients with Hoehn and Yahr staging <2.5 vs.

≥2.5 (0.9% vs. 0.7%); patients with L-DOPA treatment duration

<4 vs. ≥4 years (1.0% vs. 0.6%) or <5 vs. ≥5 years (0.8% vs.

0.7%); patients treated with L-DOPA only vs. those not treated

with L-dopa only (1.5% vs. 0.5%); and patients treated with L-

DOPA without a DA vs. patients treated with L-dopa plus a DA

(2.4% vs. 1.8%). For the comparison of patients who received<5

vs. ≥5 L-DOPA intakes, the incidence was the same (0.8%). In

contrast, in patients treated with PLC, the incidence was lower

in only 4 of the 22 “earlier” vs. “later” pairwise comparisons

(Supplementary Table 3).

Related TEAEs leading to discontinuation

The incidence of related TEAEs leading to discontinuation

was generally slightly higher in patients treated with OPC 50mg

vs. PLC (Table 1; Supplementary Table 3). In patients treated

with OPC 50mg, the incidence of related TEAEs leading to

discontinuation was lower for 15 of the 22 “earlier” vs. “later”

pairwise comparisons conducted (Table 1). The exceptions were:

patients with PD duration <6 vs. ≥6 years (7.6% vs. 7.5%);

patients with Hoehn and Yahr staging <2.5 vs. ≥2.5 (8.0% vs.

7.2%); patients who received <4 vs. ≥4 L-DOPA intakes (8.3%

vs. 7.3%); patients who received <5 vs. ≥5 L-DOPA intakes

(8.3% vs. 6.8%); patients who received <6 vs. ≥6 L-DOPA

intakes (8.8% vs. 3.3%); patients who received an L-DOPA dose

of <500 vs. ≥500 mg/day (7.6% vs. 7.5%); and patients treated

with L-DOPA without a DA vs. patients treated with L-dopa

plus a DA (9.4% vs. 6.7%). In patients treated with PLC, the

incidence was lower in 10 of the 22 “earlier” vs. “later” pairwise

comparisons, and, for one comparison, the incidence was the

same in both subgroups (Supplementary Table 3).

Related dopaminergic-related TEAEs

In patients treated with OPC 50mg, the incidence of

related dyskinesia was substantially lower for 21 of the 22

“earlier” vs. “later” pairwise comparisons, the exception being
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TABLE 2 Summary of relateda dopaminergic-related TEAEs and relateda dopaminergic-related TEAEs leading to discontinuation in specific OPC 50mg subgroups (Safety Set).

Subgroup N Relateda dopaminergic-related TEAEs

Dyskinesia Nausea Hallucinationb Orthostatic hypotension Vomiting

% %

leading

to

discontin

uation

% %

leading

to

discontin

uation

% %

leading

to

discontin

uation

% % leading

to

discontin

uation

% % leading

to

discontin

uation

Disease related

Duration of PD (years) <6 119 5.9 2.5 2.5 0.8 0.8 0 0.8 0 0 0

≥6 146 30.8 3.4 2.7 0.7 0.7 0 1.4 0 2.7 2.1

<7 146 8.2 2.1 2.1 0.7 0.7 0 0.7 0 0 0

≥7 119 33.6 4.2 3.4 0.8 0.8 0 1.7 0 3.4 2.5

<8 162 10.5 1.9 1.9 0.6 0.6 0 0.6 0 0 0

≥8 103 34.0 4.9 3.9 1.0 1.0 0 1.9 0 3.9 2.9

<9 182 12.1 2.7 1.6 0.5 0.5 0 0.5 0 0.5 0.5

≥9 83 36.1 3.6 4.8 1.2 1.2 0 2.4 0 3.6 2.4

Hoehn and Yahr staging <2.5 113 22.1 3.5 5.3 1.8 0 0 0.9 0 2.7 1.8

≥2.5 152 17.8 2.6 0.7 0 1.3 0 1.3 0 0.7 0.7

Onset of MF (years) ≤1 85 11.8 3.5 3.5 1.2 0 0 1.2 0 0 0

>1 162 23.5 3.1 2.5 0.6 1.2 0 1.2 0 2.5 1.9

≤2 143 11.2 2.1 2.1 0.7 0.7 0 0.7 0 0 0

>2 104 30.8 4.8 3.8 1.0 1.0 0 1.9 0 3.8 2.9

Therapy related

L-DOPA intakes (n) <4 60 6.7 3.3 0 0 0 0 0 0 0 0

≥4 205 23.4 2.9 3.4 1.0 1.0 0 1.5 0 2.0 1.5

<5 132 9.1 3.0 1.5 0.8 0 0 0.8 0 0.8 0.8

≥5 133 30.1 3.0 3.8 0.8 1.5 0 1.5 0 2.3 1.5

<6 205 14.1 3.9 3.4 1.0 0.5 0 1.0 0 1.5 1.0

≥6 60 38.3 0 0 0 1.7 0 1.7 0 1.7 1.7

L-DOPA duration (years) <4 97 9.3 3.1 3.1 1.0 1.0 0 1.0 0 1.0 0

≥4 168 25.6 3.0 2.4 0.6 0.6 0 1.8 0 1.8 1.8

<5 125 8.8 2.4 3.2 0.8 1.6 0 0.8 0 0.8 0

(Continued)
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TABLE 2 Continued

Subgroup N Relateda dopaminergic-related TEAEs

Dyskinesia Nausea Hallucinationb Orthostatic hypotension Vomiting

% leading

to

discontin

uation

% leading

to

discontin

uation

% leading

to

discontin

uation

% leading

to

discontin

uation

% leading

to

discontin

uation

≥5 140 29.3 3.6 2.1 0.7 0 0 1.4 0 2.1 2.1

<6 151 8.6 3.3 2.6 0.7 1.3 0 0.7 0 0.7 0

≥6 114 34.2 2.6 2.6 0.9 0 0 1.8 0 2.6 2.6

<7 174 10.9 2.9 2.3 0.6 1.1 0 0.6 0 0.6 0

≥7 91 36.3 3.3 3.3 1.1 0 0 2.2 0 3.3 3.3

<8 190 13.7 2.6 2.1 0.5 1.1 0 0.5 0 0.5 0

≥8 75 34.7 4.0 0.4 1.3 0 0 2.7 0 4.0 4.0

L-DOPA daily amount

(mg)

<500 66 9.1 3.0 1.5 0 0 0 0 0 0 0

≥500 199 23.1 3.0 3.0 1.0 1.0 0 1.5 0 2.0 1.5

<600 103 7.8 1.9 1.9 0 0 0 1.0 0 0 0

≥600 162 27.2 3.7 3.1 1.2 1.2 0 1.2 0 2.5 1.9

<700 144 9.7 2.8 3.5 0.7 0.7 0 1.4 0 0 0

≥700 121 31.4 3.3 1.7 0.8 0.8 0 0.8 0 3.3 2.5

<800 176 13.1 2.8 2.8 0.6 0.6 0 1.1 0 0.6 0.6

≥800 89 32.6 3.4 2.2 1.1 1.1 0 1.1 0 3.4 2.2

Use of L-DOPA only Yes 68 11.8 2.9 1.5 0 1.5 0 0 0 0 0

No 197 22.3 3.0 3.0 1.0 0.5 0 1.5 0 2.0 1.5

Use of L-DOPA plus DA Yes 180 20.6 1.7 2.8 0.6 0.6 0 1.1 0 2.2 1.7

No 85 17.6 5.9 2.4 1.2 1.2 0 1.2 0 0 0

(Continued)
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patients with Hoehn and Yahr staging <2.5 vs. ≥2.5 (22.1%

vs. 17.8%) (Table 2). The incidence of related dyskinesia

leading to discontinuation was lower for 13 of the 22

comparisons, and the same for two of the comparisons. In

patients treated with PLC, the incidence of related dyskinesia

was lower than in patients treated with OPC 50mg, and

the incidence was lower for 20 of the 22 “earlier” vs.

“later” pairwise comparisons conducted, although between-

group differences between pairwise comparator subgroups were

smaller than for the OPC 50mg pairwise comparator subgroups

(Supplementary Table 4). The incidence of related dyskinesia

leading to discontinuation was lower for 21 of the 22 “earlier”

vs. “later” PLC pairwise comparisons.

In patients treated with OPC 50mg, the incidence of related

nausea was lower for 13 of the 22 “earlier” vs. “later” pairwise

comparisons (compared with 8/22 in patients treated with PLC);

and the incidence of related nausea leading to discontinuation

was lower for 14 of the 22 comparisons (whereas no patients

treated with PLC discontinued due to related nausea) (Table 2;

Supplementary Table 4). The incidence of related hallucination

was lower for 13 of the 22 “earlier” vs. “later” pairwise

comparisons in patients treated with OPC 50mg (compared

with 9/22 in patients treated with PLC); no patients treated with

OPC 50mg or PLC discontinued due to related hallucination.

The incidence of related orthostatic hypotension was lower

for 18 of the 22 “earlier” vs. “later” pairwise comparisons

in patients treated with OPC 50mg, and the incidence was

the same for two comparisons; no patients treated with OPC

50mg discontinued due to related orthostatic hypotension, and

no patients treated with PLC experienced related orthostatic

hypotension. The incidence of related vomiting was lower for 20

of the 22 “earlier” vs. “later” pairwise comparisons in patients

treated with OPC 50mg (compared with 16/22 in patients

treated with PLC); similarly, the incidence of related vomiting

leading to discontinuation was lower for 20 of the 22 OPC 50mg

comparisons (compared with 6/22 in patients treated with PLC)

(Table 2; Supplementary Table 4).

Discussion

In these exploratory post-hoc analyses, OPC 50mg was

shown to be generally well-tolerated overall, but better tolerated

in patients who were earlier in their disease course and less

advanced on their trajectory of L-DOPA dose requirements

than in those who were in later stages. In patients treated with

OPC 50mg, the incidences of TEAEs, related TEAEs, related

serious TEAEs, and related TEAEs leading to discontinuation

were lower for patients in earlier vs. later stages of their disease

course and L-DOPA treatment pathway in 86.4, 86.4, 63.6, and

68.2% of the 22 pairwise comparisons conducted, respectively.

By comparison, in patients treated with PLC the corresponding

percentages were 63.6, 77.3, 18.2, and 45.5%, respectively, and
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between-group differences were generally smaller than for the

corresponding OPC 50mg pairwise comparator subgroups.

Although tolerability appeared to bemore favorable formost

subgroup comparisons of patients who were in earlier vs. later

stages of their L-DOPA treatment pathway, common exceptions

were patients treated with L-DOPA only vs. those not treated

with L-DOPA only, and patients treated with L-DOPA without

a DA vs. patients treated with L-DOPA plus a DA. However,

mean L-DOPA daily doses at baseline were higher in patients

treated with L-DOPA only (730.3mg) vs. those not treated with

L-DOPA only (687.4mg), and in patients treated with L-DOPA

without a DA (717.8mg) vs. patients treated with L-DOPA

plus a DA (689.2mg) (Supplementary Table 1), which may have

influenced these findings. Another common exception was that

tolerability appeared to be less favorable for most subgroup

comparisons of patients with Hoehn and Yahr staging <2.5 vs.

≥2.5. Although the reasons for this are unclear, Hoehn and

Yahr staging may be responsive to treatment effects and higher

dopaminergic doses may therefore have induced lower Hoehn

and Yahr staging, confounding the results.

In patients treated with OPC 50mg, the incidences

of related dopaminergic-related TEAEs (dyskinesia, nausea,

hallucination, orthostatic hypotension and vomiting), and rates

of discontinuation due to these related TEAEs, were lower for

patients in earlier vs. later stages of their disease and L-DOPA

treatment pathway in the majority of pairwise comparisons

conducted. Between-group differences were particularly marked

for the incidence of related dyskinesia, confirming previous

evidence demonstrating a close association between disease

duration and the occurrence of dyskinesias (19). As expected,

the incidences of these specific related dopaminergic-related

TEAEs were generally lower in patients treated with PLC than

in those treated with OPC 50mg. It should be noted that it

was not possible to differentiate between peak dose and diphasic

dyskinesia. However, as OPC does not cross the blood–brain

barrier, the higher incidence of related dopaminergic-related

TEAEs (particularly dyskinesia) observed with OPC 50mg in

comparison with PLC is likely to reflect the fact that OPC

increases the bioavailability of L-DOPA (13). In patients treated

with PLC, although the incidences were lower for patients in

earlier vs. later stages of their disease course and L-DOPA

treatment pathway in the majority of pairwise comparisons

conducted, the between-group comparisons were smaller than

for the corresponding OPC 50mg between-group comparisons.

Rates of discontinuation due to related dopaminergic-related

TEAEs were also lower in patients treated with PLC vs. OPC

50mg, and no PLC-treated patients discontinued due to related

nausea, hallucination or orthostatic hypotension.

Using the same pairwise comparisons, we previously

demonstrated that although OPC 50mg is efficacious for all

motor fluctuations, it appears to have enhanced efficacy in

patients who are in earlier vs. later stages of their disease

course and L-DOPA treatment pathway (17). The current

study complements these findings by demonstrating that OPC

50mg is also better tolerated when used to treat patients who

are in earlier vs. later stages of their disease course and L-

DOPA treatment pathway. The pathophysiological basis for

this is unclear but may relate to less advanced nigrostriatal

denervation, less severe pulsatile stimulation of the system

and/or less extranigral pathology in early vs. later disease

stages. Taken together, these findings indicate that patients at

a relatively early stage of their disease course and treatment

pathway may experience enhanced efficacy with OPC 50mg

without compromising safety/tolerability. The potential utility

of OPC 50mg in early PD is being investigated further in

the EPSILON (Early ParkinSon wIth Levodopa/DDC inhibitor

and OpicapoNe) study, a Phase III, double-blind, randomized,

placebo-controlled, parallel-group trial that has been specifically

designed to explore the potential of OPC to enhance the clinical

benefit of levodopa in patients in the early stages of PD, without

end-of-dose motor fluctuations (20).

It is important that antiparkinsonian treatments have

safety/tolerability profiles that are acceptable to patients over

the long term, thereby optimizing treatment compliance.

OPC was developed with the aim of overcoming some of

the safety/tolerability concerns associated with other COMT

inhibitors used in the treatment of PD. Tolcapone has been

associated with an increased risk of fulminant liver injury during

post-marketing surveillance, and necessitates regular liver

function monitoring (21). Both tolcapone and entacapone may

cause diarrhea, and metabolites of tolcapone and entacapone

may cause discoloration of the urine (22, 23). OPC is less likely

to cause diarrhea and urine discoloration than tolcapone and

entacapone, does not require liver enzyme monitoring, and,

most importantly, has the advantage of being administered

once daily (16, 24). Once-daily antiparkinsonianmedications are

associated with significantly better treatment compliance when

compared with agents prescribed more frequently (25).

The current study was limited in being an exploratory post-

hoc analysis but additional studies targeting specific patients

classes are ongoing. The study was also limited by the small

size of some of the subgroups, and by the interdependence

of variables (such as disease duration and L-DOPA dose,

fluctuation history and Hoehn and Yahr staging), which may

have confounded the results. Nevertheless, its results indicate

that OPC 50mg is generally well-tolerated when used to treat

patients with PD who have end-of-dose fluctuations, with an

even more favorable tolerability profile in patients who are

earlier, as opposed to later, in their disease course and L-DOPA

treatment pathway.

Data availability statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.

Frontiers inNeurology 09 frontiersin.org

https://doi.org/10.3389/fneur.2022.994114
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Rocha et al. 10.3389/fneur.2022.994114

Ethics statement

The studies involving human participants were reviewed and

approved by Institutional Review Boards at the participating

sites. The patients/participants provided their written informed

consent to participate in this study.

Author contributions

All authors listed have made a substantial, direct,

and intellectual contribution to the work and approved it

for publication.

Funding

The authors declare that this study received funding from

BIAL-Portela & Ca, S.A. The funder was not involved in the

study design, collection, analysis, interpretation of data, the

writing of this article or the decision to submit it for publication.

Editorial assistance was provided by John Scopes of mXm

Medical Communications and funded by Bial-Portela & Ca, S.A.

Conflict of interest

J-FR, DM, HG, and PS are employees of Bial-Portela &

Ca, S.A. GE has received honoraria for advisory boards and

consultancy from AbbVie Pharma, BIAL Pharma, Biogen

GmbH, Desitin Pharma, STADA Pharma, NeuroDerm Inc.;

speaker’s honoraria from AbbVie Pharma, BIAL Pharma,

Britannia Pharma, Desitin Pharma, Licher GmbH, UCB

Pharma, Zambon Pharma; and royalties from Kohlhammer

Verlag, Thieme Verlag. AL is funded by the Reta Lila Weston

Institute of Neurological Studies, University College London,

Institute of Neurology and reports consultancies from Britannia

Pharmaceuticals and BIAL Portela. He also reports grants

and/or research support from the Frances and Renee Hock

Fund, and honoraria from Britannia Pharmaceuticals, BIAL,

STADA, UCB, and Nordiclnfu Care. ET received honoraria for

consultancy from TEVA, Bial, Prevail Therapeutics, Boehringer

Ingelheim, Roche and BIOGEN, and has received funding

for research from the Spanish Network for Research on

Neurodegenerative Disorders (CIBERNED)-Instituto Carlos III

(ISCIII), and The Michael J. Fox Foundation for Parkinson’s

Research (MJFF). JF has provided consultancy for Ipsen,

GlaxoSmithKline, Novartis, Teva, Lundbeck, Solvay, Abbott,

BIAL, Merck-Serono and Merz; and has received grants from

GlaxoSmithKline, Grunenthal, Teva and Fundação MSD.

WP has received lecture fees and honoraria for consultancy

in relation to clinical drug development programs from

Alterity, AbbVie, Affiris, AstraZeneca, Axovant, BIAL, Biogen,

Britannia, Lilly, Lundbeck, NeuroDerm, Neurocrine, Denali

Pharmaceuticals, Orion Pharma, Roche, Stada, Sunovion,

Takeda, UCB and Zambon, as well as grant support from the

MJFF and the EU FP7 & Horizon 2020 programs. OR has

participated in advisory boards and/or provided consultancy

for AbbVie, Adamas, Acorda, Addex, AlzProtect, ApoPharma,

AstraZeneca, Axovant, Bial, Biogen, Britannia, Buckwang,

CereSpir, Clevexel, Denali, INC Research, IPMDS, Lundbeck,

Lupin, Merck, MundiPharma, NeurATRIS, NeuroDerm,

Novartis, ONO Pharma, Osmotica, Parexel, Pfizer, Prexton

Therapeutics, Quintiles, Roche, Sanofi, Servier, Sunovion,

Theranexus, Takeda, Teva, UCB, Vectura, Watermark Research,

XenoPort, XO, Zambon; received grants from Agence Nationale

de la Recherche (ANR), CHU de Toulouse, France-Parkinson,

INSERM-DHOS Recherche Clinique Translationnelle, MJFox

Foundation, Programme Hospitalier de Recherche Clinique,

European Commission (FP7, H2020), Cure Parkinson UK;

and received a grant to participate in a symposium and

contribute to the review of an article by the International

Parkinson and Movement Disorder Society. FS has received

compensation for consultancy and speaker-related activities

from Lundbeck, UCB, Chiesi, Zambon, Britannia, Cynapsus,

Sunovion, Kyowa, Abbvie, Neuroderm, Biogen, Bial. AA has

received compensation for consultancy and speaker-related

activities from UCB, Boehringer Ingelheim, Britannia, AbbVie,

Zambon, Bial, NeuroDerm, Theravance Biopharma, Roche;

he receives research support from Chiesi Pharmaceuticals,

Lundbeck, Horizon 2020 - Grant 825785, Horizon2020 Grant

101016902, Ministry of Education University and Research

(MIUR) Grant ARS01_01081, Cariparo Foundation. He serves

as consultant for Boehringer Ingelheim for legal cases on

pathological gambling; owns Patent WO2015110261-A1; and

owns shares in PD Neurotechnology Limited.

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.2022.994114/full#supplementary-material

Frontiers inNeurology 10 frontiersin.org

https://doi.org/10.3389/fneur.2022.994114
https://www.frontiersin.org/articles/10.3389/fneur.2022.994114/full#supplementary-material
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Rocha et al. 10.3389/fneur.2022.994114

References

1. LeWitt PA, Fahn S. Levodopa therapy for Parkinson disease:
a look backward and forward. Neurology. (2016) 86(Suppl. 1):S3–
12. doi: 10.1212/WNL.0000000000002509

2. Santini E, Valjent E, Fisone G. Parkinson’s disease: levodopa-
induced dyskinesia and signal transduction. FEBS J. (2008) 275:1392–
9. doi: 10.1111/j.1742-4658.2008.06296.x

3. Tambasco N, Simoni S, Marsili E, Sacchini E, Murasecco D, Cardaioli G, et al.
Clinical aspects and management of levodopa-induced dyskinesia. Parkinsons Dis.
(2012) 2012:745947. doi: 10.1155/2012/745947

4. Tolosa ES, Martin WE, Cohen HP, Jacobson RL. Patterns of clinical
response and plasma dopa levels in Parkinson’s disease. Neurology. (1975) 25:177–
83. doi: 10.1212/WNL.25.2.177

5. Olanow CW, Obeso JA, Stocchi F. Continuous dopamine-receptor treatment
of Parkinson’s disease: scientific rationale and clinical implications. Lancet Neurol.
(2006) 5:677–87. doi: 10.1016/S1474-4422(06)70521-X

6. Salat D, Tolosa E. Levodopa in the treatment of Parkinson’s disease:
current status and new developments. J Parkinsons Dis. (2013) 3:255–
69. doi: 10.3233/JPD-130186

7. Nadjar A, Gerfen CR, Bezard E. Priming for l-dopa-induced dyskinesia in
Parkinson’s disease: a feature inherent to the treatment or the disease? Prog
Neurobiol. (2009) 87:1–9. doi: 10.1016/j.pneurobio.2008.09.013

8. Olanow CW, Calabresi P, Obeso JA. Continuous dopaminergic stimulation as
a treatment for Parkinson’s disease: current status and future opportunities. Mov
Disord. (2020) 35:1731–44. doi: 10.1002/mds.28215

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

10. 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. J Med Chem. (2010) 53:3396–411. doi: 10.1021/jm1001524

11. Almeida L, Rocha JF, Falcao A, Palma PN, Loureiro AI, 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

12. Scott LJ. Opicapone: a review in Parkinson’s disease. Drugs. (2016) 76:1293–
300. doi: 10.1007/s40265-016-0623-y

13. Fabbri M, Ferreira JJ, Lees A, Stocchi F, Poewe W, Tolosa E, et al. Opicapone
for the treatment of Parkinson’s disease: a review of a new licensed medicine.Mov
Disord. (2018) 33:1528–39. doi: 10.1002/mds.27475

14. Ferreira JJ, Lees A, Rocha JF, Poewe W, Rascol O, Soares-da-Silva
P, et al. 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)0
0336-1

15. Lees AJ, Ferreira J, Rascol O, Poewe W, Rocha JF, 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

16. BIAL – Portela & Ca SA. Ongentys R© Summary of Product Characteristics.
Available online at: https://wwwemaeuropaeu/en/documents/product-
information/ongentys-epar-product-information_enpdf (2021).

17. Rocha JF, Ebersbach G, Lees A, Tolosa E, Ferreira JJ, 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.2021.7
54016

18. Lees A, Ferreira JJ, Rocha JF, Rascol O, Poewe W, Gama H,
et al. Safety profile of opicapone in the management of Parkinson’s
disease. J Parkinsons Dis. (2019) 9:733–40. doi: 10.3233/JPD-1
91593

19. Cilia R, Akpalu A, Sarfo FS, ChamM,AmboniM, Cereda E, et al. Themodern
pre-levodopa era of Parkinson’s disease: insights into motor complications from
sub-Saharan Africa. Brain. (2014) 137(Pt. 10):2731–42. doi: 10.1093/brain/awu195

20. Ferreira JJ, Poewe W, Rascol O, Stocchi F, Antonini A, Moreira J, et
al. Opicapone as an add-on to levodopa in patients with Parkinson’s disease
without motor fluctuations: rationale and design of the phase iii, double-blind,
randomised, placebo-controlled EPSILON trial. Neurol Ther. (2022) 11:1409–
25. doi: 10.1007/s40120-022-00371-7

21. Olanow CW,Watkins PB. Tolcapone: an efficacy and safety review 2007. Clin
Neuropharmacol. (2007) 30:287–94. doi: 10.1097/wnf.0b013e318038d2b6

22. Kaakkola S. Problems with the present inhibitors and a relevance of new
and improved COMT inhibitors in Parkinson’s disease. Int Rev Neurobiol. (2010)
95:207–25. doi: 10.1016/B978-0-12-381326-8.00009-0

23. Waters C. Practical issues with COMT inhibitors in Parkinson’s disease.
Neurology. (2000) 55(Suppl. 4):S57–9; discussion S60–4.

24. Greenwood J, PhamH, Rey J. Opicapone: a third generation COMT inhibitor.
Clin Park Relat Disord. (2021) 4:100083. doi: 10.1016/j.prdoa.2020.100083

25. Grosset D, Antonini A, Canesi M, Pezzoli G, Lees A, Shaw K, et al. Adherence
to antiparkinson medication in a multicenter European study.Mov Disord. (2009)
24:826–32. doi: 10.1002/mds.22112

Frontiers inNeurology 11 frontiersin.org

https://doi.org/10.3389/fneur.2022.994114
https://doi.org/10.1212/WNL.0000000000002509
https://doi.org/10.1111/j.1742-4658.2008.06296.x
https://doi.org/10.1155/2012/745947
https://doi.org/10.1212/WNL.25.2.177
https://doi.org/10.1016/S1474-4422(06)70521-X
https://doi.org/10.3233/JPD-130186
https://doi.org/10.1016/j.pneurobio.2008.09.013
https://doi.org/10.1002/mds.28215
https://doi.org/10.1159/000300647
https://doi.org/10.1021/jm1001524
https://doi.org/10.1007/s40262-012-0024-7
https://doi.org/10.1007/s40265-016-0623-y
https://doi.org/10.1002/mds.27475
https://doi.org/10.1016/S1474-4422(15)00336-1
https://doi.org/10.1001/jamaneurol.2016.4703
https://wwwemaeuropaeu/en/documents/product-information/ongentys-epar-product-information_enpdf
https://wwwemaeuropaeu/en/documents/product-information/ongentys-epar-product-information_enpdf
https://doi.org/10.3389/fneur.2021.754016
https://doi.org/10.3233/JPD-191593
https://doi.org/10.1093/brain/awu195
https://doi.org/10.1007/s40120-022-00371-7
https://doi.org/10.1097/wnf.0b013e318038d2b6
https://doi.org/10.1016/B978-0-12-381326-8.00009-0
https://doi.org/10.1016/j.prdoa.2020.100083
https://doi.org/10.1002/mds.22112~
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

	The safety/tolerability of opicapone when used early in Parkinson's disease patients with levodopa-induced motor fluctuations: A post-hoc analysis of BIPARK-I and II
	Introduction
	Materials and methods
	Study design
	Study population
	Study assessments
	Statistical analyses

	Results
	Study population
	Safety/tolerability
	TEAEs
	Related TEAEs
	Related serious TEAEs
	Related TEAEs leading to discontinuation
	Related dopaminergic-related TEAEs


	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	Supplementary material
	References


