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ABSTRACT: Background: Among the different types
of pain related to Parkinson’s disease (PD), parkinsonian
central pain (PCP) is the most disabling.
Objectives: We investigated the analgesic efficacy of two
therapeutic strategies (opioid with oxycodone- prolonged-
release (PR) and higher dose of levodopa/benserazide)
compared with placebo in patients with PCP.
Methods: OXYDOPA was a randomized, double-blind,
double-dummy, placebo-controlled, multicenter parallel-
group trial run at 15 centers within the French NS-Park
network. PD patients with PCP (≥30 on the Visual Ana-
logue Scale [VAS]) were randomly assigned to receive
oxycodone-PR (up to 40 mg/day), levodopa/benserazide
(up to 200 mg/day) or matching placebo three times a
day (tid) for 8 weeks at a stable dose, in add-on to their
current dopaminergic therapy. The primary endpoint was
the change in average pain intensity over the previous
week rated on VAS from baseline to week-10 based on
modified intention-to-treat analyses.
Results: Between May 2016 and August 2020,
66 patients were randomized to oxycodone-PR (n = 23),

levodopa/benserazide (n = 20) or placebo (n = 23). The
mean change in pain intensity was �17 � 18.5 on
oxycodone-PR, �8.3 � 11.1 on levodopa/benserazide,
and �14.3 � 18.9 in the placebo groups. The absolute
difference versus placebo was �1.54 (97.5% confidence
interval [CI], �17.0 to 13.90; P = 0.8) on oxycodone-PR
and +7.79 (97.5% CI, �4.99 to 20.58; P = 0.2) on levo-
dopa/benserazide. Similar proportions of patients in each
group experienced all-cause adverse events. Those lead-
ing to study discontinuation were most frequently
observed with oxycodone-PR (39%) than levodopa/
benserazide (5%) or placebo (15%).
Conclusions: The present trial failed to demonstrate the
superiority of oxycodone-PR or a higher dose of levo-
dopa in patients with PCP, while oxycodone-PR was
poorly tolerated. © 2024 The Author(s). Movement Disor-
ders published by Wiley Periodicals LLC on behalf of
International Parkinson and Movement Disorder Society.

Key Words: levodopa; oxycodone; pain; parkinsonian
central pain; Parkinson’s disease

Chronic pain is reported in 60 to 85% of PD
patients,1 with a greater prevalence than in the general
population2-4 and strongly impacts on patients’ quality
of life.5 Chronic pain is heterogeneous in PD patients,
including specific pains (dystonia and parkinsonian cen-
tral pain [PCP], which is also defined as “central neuro-
pathic pain”) and non-specific pains (musculoskeletal,
radicular, and restless syndrome), presumably linked to
different underlying nociceptive, neuropathic, and
nociplastic mechanisms.6,7

Management of pain in Parkinson’s disease (PD) is usu-
ally disappointing, based on a low level of evidence
because of the paucity of well-designed controlled studies,
and patients often report profound dissatisfaction. Drugs
generally considered to treat pain in PD include a broad
spectrum of medications, including dopaminergic agents,
antidepressants (eg, serotonin-norepinephrine reuptake
inhibitors, and tricyclic antidepressants), anticonvulsants
(eg, gabapentin, pregabalin), non-steroidal anti-
inflammatory drugs, and opioids. Their efficacy is poorly
documented, although they can induce adverse reactions
and in some cases addiction.8-10 A large epidemiological
study assessing analgesic prescriptions in PD patients
showed that acetaminophen and opioids were the most
commonly prescribed drugs, and antidepressants and anti-
epileptics were also more frequently used in PD patients
than in the general population.3

The different subtypes of PD pains are probably related
to different pathophysiological mechanisms,11 and the
choice of a given analgesic should then be based on a
mechanistic approach because different drugs may have

different effects on different pains. PCP is considered one
of the most disabling and difficult to treat,6,12 with its
prevalence varying from 10% to 28%.2,7,13 PCP may be
linked to dopaminergic dysfunction within the basal gang-
lia, altering lateral/medial pain pathways and inhibitory
modulating processes.6,14 Given that, abnormal pain
thresholds improved by levodopa have been reported in
this condition.15-18 Opioid systems may also be involved
in PCP, where high concentrations of opiate receptors are
present in the basal ganglia,19 and behavioral studies have
provided functional evidence of their involvement in pain
mechanisms.14 The effect of levodopa and opiates on
PCP has never been specifically assessed, although one
double-blind, randomized, placebo-controlled trial failed
to demonstrate the superiority of oxycodone-naloxone in
PD patients suffering from different types of pain.20

The aim of the present trial was to compare effect
versus placebo in terms of the efficacy and tolerability
of two different therapeutic strategies: one based on an
opiate approach (oxycodone-prolonged release [PR])
and the other one adopting a dopaminergic route
(increase in levodopa/benserazide dose) in a homoge-
nous population of PD patients selected to suffer specif-
ically from PCP.

Methods
Study Design and Participants

OXYDOPA was an investigator-initiated, prospec-
tive, double-blind, double-dummy, placebo-controlled,
multicenter, three-arm, parallel-group randomized
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controlled trial. Participants were recruited from 15 PD
Expert Centers within the French NS-Park/FCRIN Net-
work (https://parkinson.network/) (Amiens, Clermont-
Ferrand, Créteil, Lille, Lyon, Marseille, Nancy, Nantes,
Nimes, Paris, Poitiers, Rennes, Rouen, Strasbourg, and
Toulouse).
Patients were included if they were between the ages

of 45 and 75 years, had a diagnosis of PD according to
the Queen Square Brain Bank criteria,21 and suffered
from PCP, defined according to the algorithm for sub-
types identification and classification of chronic pain in
PD.6 Such an algorithm allowed to exclude subjects suf-
fering from pains considered as unspecific to PD (mus-
culoskeletal, radicular, or restless leg syndrome) and
those related to dystonia (Supplementary Fig. S1 from
Marques et al).6 Patients had PCP for ⩾3 months with
an intensity of ⩾30 mm on a pain Visual Analogue
Scale (VAS) over the last month.
Patients had to receive a stable treatment for addressing

PD for ⩾4 weeks before randomization. Concomitant sta-
ble step-1 analgesic (non-steroidal anti-inflammatory
drugs, acetaminophen) or co-analgesic (antidepressants,
antiepileptics) treatment were allowed, provided that they
had been initiated at least ⩾4 weeks before randomization.
Antiparkinsonian and analgesic medications were to
remain stable throughout the study.
Exclusion criteria included atypical parkinsonism,

cognitive impairment (score of ≤23 on Mini Mental
State Examination), behavioral disorders (impulse con-
trol disorder, hallucinations, and delirium), intercurrent
acute pain or chronic disease-causing pain (rheumatoid
arthritis, ankylosing spondylitis, diabetic neuropathy,
cancer, etc.) or disabling dyskinesias (items Movement
Disorder Society Unified Parkinson’s Disease Rating
Scale [MDS-UPDRS] 4.1 and 4.2 >1). Patients were
also excluded if they were de novo patients not receiv-
ing anti-parkinsonian medications, treated with opioid
drugs, or had contraindications to oxycodone-PR.
The trial was conducted in accordance with the Inter-

national Council for Harmonization Good Clinical
Practice guidelines and the ethical principles of the Dec-
laration of Helsinki. The study protocol was approved
by a national Ethics Committee (CPP Sud Ouest et Out-
remer III, France, Number EudraCT: 2015-001523-24),
and written informed consent was obtained from all
participants before screening. The study was registered
on the ClinicalTrials.gov website, NCT02601586.

Randomization and Masking
Administration of oxycodone-PR, levodopa/

benserazide, or placebo was centrally randomized with
block randomization (block size of three) and stratified
according to center in a 1:1:1 ratio from a list generated
by the Methodology and Data Management Depart-
ment at the University of Toulouse Hospital Centre

with STATA Version 11.0 software (StataCorp LP,
College Station, TX, www.stata.com). The participants,
trial staff, investigators, and data analysts were
unaware of the trial-group assignments. To maintain
masking, a double-blind, double-dummy design was
used in which participants were administered a combi-
nation of one tablet and one capsule. The oxycodone-
PR group received oxycodone PR tablets and capsules
of the levodopa/benserazide placebo; the levodopa/
benserazide group received levodopa/benserazide
capsules and oxycodone-PR placebo tablets; and the
placebo group received placebos of the two drugs.
Levodopa/benserazide was hidden in capsules and the
levodopa/benserazide placebo capsules were produced
by the coordinating pharmacy (Toulouse Hospital).
Levodopa/benserazide was supplied by Roche (France),
oxycodone-PR tablets by Mundipharma (France) and
the oxycodone-PR placebo tablets by UNITHER Bor-
deaux (France).

Procedure
This study evaluated the effect versus placebo on PCP

intensity of two drugs (oxycodone-PR and levodopa/
benserazide) administered at a stable dose for 8 weeks.
The treatment period was divided into three phases:
2-week titration phase, 8-week phase of treatment at
the stable dose, and 8-day withdrawal phase
(Supplementary Fig. S2). The study treatment was given
as an add-on therapy, with the usual anti-parkinsonian
treatment and any step-1 analgesic or co-analgesic
treatments for patients remaining stable throughout the
trial. During the 2 week titration phase, patients
attended the study clinic on days 0, 5, 10, and 15, and
the dose of study drug (oxycodone-PR, levodopa/
benserazide, or placebo) was started at day 0 (D0) and
gradually increased in three steps every 5 days: level
1 dose (oxycodone-PR 10 mg/day twice a day [bid],
levodopa/benserazide 100 mg/day bid, or placebo
bid), from D1 to D5 inclusive, level 2 dose (oxyco-
done-PR 20 mg/day three times a day [tid]
[10 mg/0 mg/10 mg], levodopa/benserazide 150 mg/
day tid [50 mg/50 mg/50 mg], or placebo tid) from
D6 to D10 inclusive, and level 3 dose (oxycodone-
PR 40 mg/day tid [20 mg/0 mg/20 mg], levodopa/
benserazide 200 mg/day tid [100 mg/50 mg/50 mg],
or placebo tid) from D11 to D15 inclusive. If
adverse effects occurred, it was possible to down-
titrate to the previous lower level dose. Treatments
were then dispensed at stable doses (from D16–D71)
during the 8-week phase, although they could be
reduced to the lower level dose if adverse effects
occurred. Finally, there was an 8-day withdrawal
phase (from D72–D79) during which the dose of the
treatment was gradually decreased before discontin-
uation. All primary and secondary outcomes were
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assessed at D0, D43, and D71. All clinical assessments
were performed while patients received their usual anti-
parkinsonian treatment in the on state. Adverse events,
compliance with the study drug, use of PD drugs, and
concomitant drugs were documented at each study visit.
During the study, patients were allowed to take a rescue
analgesic treatment (acetaminophen, maximal dosage:
3 g/day) and laxative treatment (lactulose) in the event
of constipation where necessary.

Outcomes
The primary endpoint was the change in average pain

intensity (as assessed by the patient for the previous
week), rated on the VAS (from 0 = no pain to
100 = maximal pain) between D0 (baseline) and D71
(after 8 weeks of treatment at a stable dose). Change in
maximal pain intensity over the last week rated on the
VAS and the percentage of responders (30% and 50%
pain relief from baseline) represented the secondary pain
key endpoints. Other pain endpoints included modifica-
tions in Brief Pain Inventory, Neuropathic Pain Symp-
toms Inventory, short French version of McGill Pain
Questionnaire, and the King’s Parkinson’s Disease Pain
Scale between D0 and D71. Among other secondary
endpoints were changes between D0 and D71 in Hospi-
tal Anxiety and Depression Scale (HADS), Parkinson’s
Disease Questionnaire 39 items (PDQ-39), Parkinson
Fatigue Scale (PFS), Lille Apathy Rating Scale (LARS),
Pittsburg Sleep Quality Index (PSQI) and non-motor and
motor aspects using MDS-UPDRS part I, II, III and IV.

Statistical Analysis
As two comparisons were carried out for the main

objective (“oxycodone-PR” vs. “placebo” and “levo-
dopa/benserazide” vs. “placebo”), the α risk used to
calculate the number of subjects has been adjusted to
0.025. Based on previous studies,22 we assumed an
expected mean difference between active drugs and
placebo of 15 mm on the VAS in terms of the change
in average pain intensity after 8 weeks of treatment
and a standard deviation of 13.0. With a two-sided
significance level at 2.5% and a power of 90%, 19 eva-
luable patients per group were required. Presuming a
drop-out rate of 30%, we planned for a total of
25 participants per group to be randomized with a
1:1:1 allocation rate.
We assessed the efficacy endpoints in patients who

received at least one dose of the study drug and had at
least one post-baseline primary efficacy data point
(modified intention-to-treat [mITT]), with sensitivity
analyses done for the first pain endpoints (mean and
maximum VAS changes) in the per-protocol
(PP) population. The safety analysis set consisted of all
patients who were given at least one dose of the study
medication.

Missing data on primary and secondary pain
endpoints were imputed using copy mean method23

implemented in R software.
The primary endpoint was analyzed using an adjusted

linear regression model with change in average pain inten-
sity as the response variable and treatment as the explana-
tory variable. Two models (oxycodone-PR vs. placebo and
levodopa/benserazide vs. placebo) were performed with the
following adjustment variables recorded at baseline: age,
mean VAS score for the week before inclusion, center, and
levodopa equivalent daily dose. The same analysis strategy
was conducted for other efficacy endpoints.
In addition, χ2 tests (or Fisher tests as appropriate)

were carried out to make comparisons between treat-
ment groups for the two secondary pain key endpoints
(qualitative variable). The risk differences were calcu-
lated with 97.5% confidence interval (CI) based on
Newcombe confidence limits. Statistical significance
was set at 2.5% for the primary as well as the two sec-
ondary pain key endpoints and at 5% for others.
The incidence and frequency of adverse events were

presented according to the classification of MedDRA
version 17.1. Adverse events were catalogued by “system
organ class” and “preferred term.”.
Statistical analysis was conducted using SAS Version 9.4.

Some methods of imputations may be carried out in R.

Results

We enrolled 66 patients between May 11, 2016 and
August 21, 2020. Twenty-three were assigned to receive
oxycodone-PR, 20 to levodopa/benserazide, and 23 to pla-
cebo. Fourteen (61%) of 23 patients in the oxycodone-PR
group, 16 (80%) of 20 patients in levodopa/benserazide
group, and 15 (65%) of 23 patients in the placebo group
completed the study (Fig. 1). The most common reason for
discontinuing treatment was because of adverse events
(nine receiving oxycodone-PR, three receiving placebo, and
one receiving levodopa/benserazide). The two protocol
deviations were related to changes in concomitant anti-
parkinsonian treatment. One patient in the levodopa/
benserazide group self-reduced his daily dose of levodopa/
benserazide from D15 and another patient in the placebo
group increased his daily levodopa dose from D43. Base-
line demographic and clinical characteristics of the mITT
analysis set were balanced between treatment groups
(Table 1). During the 8 weeks of stable dosing, 57% of the
patients of the oxycodone-PR group received the level
2 dose of the drug study, whereas 60% of the levodopa/
benserazide group and 71% of the placebo group
were given the level 3 dose. The mean daily doses
of oxycodone-PR and levodopa/benserazide were
20.7 � 5.9 mg and 183.3 � 24.3 mg, respectively.
The primary outcome measure of change in aver-

age pain intensity from baseline to D71 decreased
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(ie, clinically improved) by �17 mm � 18.5 on
oxycodone-PR, �8.3 mm � 11.1 on levodopa/benserazide
and �14.3 mm � 18.9 on the placebo (Fig. 2). The
unadjusted and adjusted analyses did not reveal any signifi-
cant difference between the groups (Table 2). The PP anal-
ysis yielded similar results (Supplementary Table S3). For
the secondary pain outcomes, no notable differences were
observed between groups in terms of mean changes from
baseline to D71 except for percentage of responders
(30%), which showed a significant risk difference between
the oxycodone-PR and levodopa/benserazide groups in
favor of oxycodone-PR (Tables 2 and 3).
For other secondary outcomes, the changes in HADS,

LARS, FSS, PSQI, PDQ-39, andMDS-UPDRS part I, II, III,
and IV between D0 and D71were similar in each treatment
group, except for sleep, which improved in the oxycodone-
PR group compared to the levodopa/benserazide and pla-
cebo groups (Supplementary Table S4).

In the safety-analysis set, the incidence of all-cause
adverse events was comparable between treatment
groups (Supplementary Table S5). Two participants in
the oxycodone-PR group experienced a serious adverse
event, one pulmonary embolism (resolved after appro-
priate emergency treatment) and one lentigo maligna
(eliminated after surgical treatment). One patient in the
levodopa/benserazide group suffered a serious adverse
event (malaise, somnolence, and nausea, which rapidly
cleared within few hours). Another patient in the pla-
cebo group encountered a serious adverse event (wors-
ening pain secondary to biceps brachii tendon rupture
requiring opioid treatment). All these patients were
withdrawn from study, although these serious adverse
events were deemed by the investigator as being
unlikely to be related to the study treatment.
The incidence of treatment-related adverse events

was slightly higher in the oxycodone-PR group than

FIG. 1. Trial profile.
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in the levodopa/benserazide and placebo groups
(Supplementary Table S4). Nausea, constipation,
vomiting, and somnolence were more prevalent in
patients treated with oxycodone-PR than in individ-
uals treated with levodopa/benserazide or placebo.
By contrast, treatment-related dyskinesia was more
common with levodopa/benserazide than with oxycodone-
PR or placebo.
Discontinuation of the study drug because of adverse

events was more frequent in the oxycodone-PR group,
(somnolence [n = 4], nausea/vomiting [n = 8], or consti-
pation [n = 3]) than in the placebo (worsening of pain
[n = 1], nausea, asthenia, and constipation [n = 2]), and

levodopa/benserazide groups (dyskinesia and nausea
[n = 1]) (Supplementary Table S5).

Discussion

The main originality of the OXYDOPA trial is that for
the first time it focused on PD patients experiencing a sin-
gle specific subtype of chronic pain, namely PCP. Pain is
heterogeneous in PD, and different subtypes of PD pain
may not share similar underlying pathophysiological
mechanisms.25 Consequently, these different subtypes
may respond in a different manner to different analgesic

TABLE 1 Patient demographic and clinical characteristics at baseline

Total (n = 63)
Oxycodone-PR
group (n = 23)

Levodopa/benserazide
group (n = 20)

Placebo
group (n = 20)

Age, y 64.2 � 7.4 62.3 � 8.5 65.2 � 6 65.6 � 7.1

Sex

Male 31 (49.2%) 9 (39.1%) 11 (55%) 11 (55%)

Female 32 (50.8%) 14 (60.9%) 9 (45%) 9 (45%)

Disease duration, y 6.9 � 3.9 5.8 � 3.1 8.4 � 4.7 6.6 � 3.5

BMI 26.3 � 4.4 26 � 4.6 26.7 � 4.4 26.3 � 4.3

MDS-UPDRS part I 15.6 � 4.5 15.6 � 4.1 15.7 � 5.8 15.5 � 3.5

MDS-UPDRS part II 13.4 � 6 12.3 � 4.1 14.7 � 7.9 13.5 � 5.6

MDS-UPDRS part III 21.3 � 9.4 23 � 10.1 21.7 � 10.4 19.2 � 7.4

MDS-UPDRS part IV 5.8 � 4.5 4.7 � 4.4 6.8 � 5.1 6 � 3.9

LEDD, mg/d 1094.2 � 600.1 981.7 � 522.2 942.1 � 521.2 1375.9 � 681.6

MMSE 28.7 � 1.3 28.5 � 1.6 28.9 � 1.2 28.9 � 1.1

HADS total 18.2 � 6.1 19.3 � 6.1 17.8 � 6.4 17.4 � 5.8

Anxiety 10.3 � 3.5 11 � 3.7 9.8 � 3.4 9.9 � 3.2

Depression 7.9 � 3.9 8.3 � 4.4 8 � 3.6 7.5 � 3.7

Pain

Mean VAS (mm) 56.2 � 18.1 60.2 � 14 51.7 � 20.7 56.1 � 19.4

Maximal VAS (mm) 78 � 14.8 82.8 � 13.5 75.7 � 17.3 74.8 � 12.7

Antiparkinsonian medication

Levodopa containing drug 58 (92.1%) 20 (87.1%) 18 (90.0%) 20 (100.0%)

COMT inhibitor 19 (30.2%) 7 (30.4%) 5 (25.0%) 7 (35.0%)

MAO-B inhibitor 28 (44.4%) 9 (39.1%) 11 (55.0%) 8 (40.0%)

Dopamine agonist 53 (84.1%) 18 (78.3%) 17 (85.0%) 18 (90.0%)

Amantadine 11 (17.5%) 3 (13.0%) 5 (25.0%) 3 (15.0%)

Data are n (%) or mean � standard deviation. Scores on MDS-UPDRS part I range from 0–52: higher scores indicating more severe impairment in non-motor aspects of daily
living. Scores on MDS-UPDRS part II range from 0–52: higher scores indicating more severe impairment in motor aspects of daily living. Scores on MDS-UPDRS part III
range from 0–132: higher scores indicating more severe impairment on a clinician-conducted motor examination. Scores on MDS-UPDRS part IV range from 0–24: higher
scores indicating more severe impairment in motor complications.
Abbreviations: PR, prolonged release; BMI, body mass index; MDS-UPDRS, Movement Disorder Society Unified Parkinson’s Disease Rating Scale; LEDD, levodopa equiva-
lent daily dose was calculated;24 MMSE, Mini Mental State Examination (score range, 0–30; ≥27 indicates normal cognition); HADS, Hospital Anxiety and Depression Scale;
VAS, Visual Analogue Scale; COMT, catechol-O-methyltransferase; MOAB, monoamine oxidase B.
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strategies, reducing the chances of detecting an effect in
heterogeneous cohorts of patients by mixing them
together. Nevertheless, the trial failed to demonstrate the
superiority over placebo of two different strategies
(adjunction of an opiate drug or increase in levodopa
daily dose) on the severity of PCP. Such negative findings
were consistent across all primary and secondary pain-
related outcomes. The trial also illustrated that the pla-
cebo effect was significant and oxycodone-PR was poorly
tolerated in such patients.
The observed placebo response was strong in the

OXYDOPA trial, with a mean reduction of �25% on
PCP severity as assessed by the VAS (primary outcome),
whereas 40% and 15% of the patients reported a mod-
erate (≥30% VAS reduction) or very important (≥50%
VAS reduction) improvement, respectively.26 These
results confirm the importance of the placebo effect on
PCP, as well as other types of pain and other motor
and non-motor symptoms in this disease.27 Neuroimag-
ing studies have shown that the placebo effect in PD is
linked to dopamine release in striatal nuclei.28 More-
over, in healthy volunteers, placebo analgesia correlates
with the activation of mesolimbic and mesocortical
dopaminergic and opioid pathways.29 Both mechanisms
may be relevant to account for the placebo effect
observed on PCP in the present trial.
Based on preclinical and clinical findings suggesting a

potential involvement of opioid systems in painful
mechanisms in PD,20,30 the use of oxycodone-PR to
treat PCP is a conceivable option, and a number of PD
patients actually receive opiate medications in real life.3

Nevertheless, no beneficial effect was observed versus
the placebo in this trial. A mild effect of oxycodone-PR
cannot be formally excluded given that the CI contained
the target effect size (�15), as the placebo effect was
important and the variance larger than anticipated.31

Regardless of the fact that these results might be consid-
ered as statistically inconclusive, the magnitude of the
difference observed between the oxycodone-PR and the
placebo arms was notably small (1.54/100 mm on the
VAS), far below the 10 mm usually considered as the
clinically important difference between analgesic treat-
ment and placebo.26 This strongly challenges the poten-
tial clinical usefulness of this drug in this indication,
especially when considering the poor tolerability of
oxycodone-PR in this population. Indeed, �40% of par-
ticipants discontinued oxycodone-PR prematurely,
because of well-known and expected adverse events,
including somnolence and gastrointestinal side effects
such as nausea, vomiting, and constipation. Only one
patient could tolerate the target dosage (40 mg, level 3)
during the trial, whereas the others had to be down-
titrated to level 2 (57%) or level 1 because of tolerability
issues. The average daily dose of oxycodone-PR
(20.7 mg) was consequently lower than the 40 mg ini-
tially planned, and this may also have diminished the
chances of detecting a more potent analgesic effect. The
PANDA study is the only other published randomized
controlled trial assessing the effect of oxycodone in
PD patients suffering from chronic pain, but in this
trial, oxycodone was combined in a fixed regimen with
naloxone, a peripheral opiate antagonist, to minimize,

FIG. 2. Mean Visual Analogue Scale (VAS) pain scores with 95% confidence interval (CI) in modified intention-to-treat population during the study.
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gastrointestinal side-effects.20 The rate of premature
discontinuations was lower in the PANDA trial than
in the present one, although adverse events were also
frequently observed, and the study failed to meet its
primary efficacy outcome on pain scoring. Taken together,
the small and uncertain effect of oxycodone-PR on PCP,
combined with its poor tolerability and the current con-
cerns related to the risk of addiction as faced in the opioid
crisis in the United States,10 robustly challenge the concept
that oxycodone may have a positive benefit–risk ratio to
manage PCP in clinical practice.
There was clearly no efficacy on the severity of PCP in

the group of patients receiving a higher dose of levo-
dopa/benserazide. In reality, the reduction in pain sever-
ity and the percentage of responders were lower than in
the placebo group. However, several data support the
hypothesis that increasing the dosage of dopaminergic
medications could improve PCP and this strategy is also
sometimes considered in clinical practice. Pain thresholds
improve following an acute challenge of levodopa in PD
patients with or without PCP.15-17,32 A small number of
trials have also suggested that adding a dopamine ago-
nist or a monoamine oxidase B inhibitor, may improve
pain in PD patients.8,33,34 However, such data are based
on secondary endpoints or exploratory post hoc ana-
lyses. Moreover, these trials involved patients suffering
from heterogeneous types of pain, frequently related to
motor fluctuations, and may have, therefore, benefited
indirectly from some motor improvement. It is also pos-
sible that non-dopaminergic mechanisms, especially nor-
adrenergic/serotoninergic or ion channel ones may have
been involved.34,35 The patients in the OXYDOPA trial
were already taking levodopa at baseline to manage
motor symptoms. One cannot then exclude the hypothe-
sis that some analgesic effect of the drug might already
have been present when initiating the trial and was not
subsequently enhanced when increasing the dose. There
was, however, no trend to support this hypothesis and
the placebo response turned out to be greater than the
effect of a higher dose of levodopa/benserazide. It is also
possible to speculate that a greater increase in levodopa/
benserazide daily dosage might have provided a greater
analgesic effect. However, 45% of the patients random-
ized to receive a supplement of 200 mg/d of levodopa/
benserazide reported dyskinesia as an adverse event and
30% required down titration below the planned 200 mg
dosage. This suggests that a larger increase in the levo-
dopa/benserazide daily dose to manage PCP is unlikely
to be acceptable for many patients in clinical practice.
The strengths of OXYDOPA are its robust design

(randomized, double-blind, placebo-controlled), and
the choice of a population focusing on one single sub-
type of PD pain. The trial also has several limitations.
First, the number of patients enrolled in each arm was
slightly less than planned, because the decision to stop
recruitment was taken because of feasibility concerns inT
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the context of the coronavirus disease pandemic
in 2020. This may have reduced the power of the trial.
There were a number of dropouts, which is a common
observation in clinical trials on chronic pain,36 which was
largely related to the poor tolerability of oxycodone-PR.
The duration of the trial was limited to 8 weeks at stable
dose, but given our knowledge of the clinical responses to
levodopa/benserazide and oxycodone-PR, it is improbable
that longer follow-up would have provided more positive
results. Higher doses than the tested ones might have pro-
vided different results, but as mentioned previously, it is
unlikely that patients would have tolerated them. Finally,
although the study was run in a double-blind design, we
did not formally assess the level of masking, and the
greater frequency of adverse events in both active arms
may have compromised the blinding. If so, this potential
bias may have inflated rather than reduced the treatment
effect on both active treatments versus placebo, further
questioning the value of the observed differences.
In conclusion, improving the severity of PCP remains a

challenge in the management of patients with PD. Our
findings do not support the hypothesis that adding
oxycodone-PR or increasing the daily dose of levodopa/
benserazide should be viewed as promising strategies to
alleviate this type of pain. Alternative mechanism-based
approaches are yet to be evaluated, such as for example,
noradrenaline and serotonin reuptake inhibitors,
gabapentin, and pregabalin as well as non-pharmacological
interventions.37 It is possible that other types of pain than
PCP, observed in PD sufferers may respond better to
oxycodone-PR or an increase in levodopa/benserazide
doses and this should be tested properly in future trials.
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