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The treatment of Parkinson’s disease (PD) is a challenge, especially because it is

considered highly individualized. The Brazilian Academy of Neurology (ABN) has

Keywords

= Parkinson Disease

= Dementia

= Autonomic Nervous
System Diseases

= Pain

received

August 5, 2024

received in its final form
October 10, 2024
accepted

October 10, 2024

DOI https://doi.org/
10.1055/5-0045-1802962.
ISSN 0004-282X

Editor-in-Chief: Hélio A. G. Teive.
Associate Editor: Renato Puppi
Munhoz.

identified the need to disseminate knowledge about its management, adapting the
best evidence to the Brazilian population. The present article aims to report the
recommendations for the treatment of non-motor symptoms of PD, developed by a
group of specialists in movement disorders from the ABN’s scientific department. In
2021, the first part, referring to the motor symptoms of PD, was published. The main
non-motor symptoms were addressed—among them neuropsychiatric symptoms, such
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as depression, anxiety, cognitive alteration, and psychosis—as well as the possible
recommended therapies and medications used to control pain, sleep disorders, and

dysautonomia.

INTRODUCTION

Parkinson’s disease (PD), described by James Parkinson in
1817, is a neurodegenerative disease characterized by motor
symptoms (stiffness, bradykinesia, resting tremor, and pos-
tural instability) and non-motor symptoms (neuropsychiat-
ric, sleep, autonomic, and sensory disorders).

The symptoms of PD can be improved through pharma-
cological, nonpharmacological, and surgical treatments.

The Brazilian Academy of Neurology (ABN) has identified
the need to disseminate knowledge about the treatment of
PD, adapting the best evidence to Brazilian reality.

In recent years, a group of specialists from the Scientific
Department of Movement Disorders of the Brazilian Acade-
my of Neurology has developed a Guide of Recommendations
for the Treatment of Parkinson’s Disease which has two
editions. The constant evolution of therapy and the need
to quickly reach the largest number of specialists with
updated information led this group to elaborate two articles
in the guideline format.

The first part of this guideline deals with the management
of motor symptoms (MSs) and was published in Arquivos de
Neuropsiquiatria in 2022." The second part deals with the
treatment of non-motor symptoms (NMSs).

A literature review was performed, and the research
sources used were MEDLINE and Cochrane Library, in the
period from 1989 to 2024.

To elaborate this guideline, the following topics were
searched for in relation to PD:

Table 1 Classification of evidence for therapeutic studies

» Treatment of non-motor symptoms;

* Dementia, mild cognitive impairment, cognition;

» Depression, apathy anxiety, psychosis;

» Dopaminergic dysregulation syndrome;

* Sleep disorders, insomnia, excessive daytime sleepiness,
rapid eye movement (REM) sleep behavior disorder, rest-
less legs syndrome, obstructive sleep apnea;

e Pain;

» Autonomic dysfunction in PD, orthostatic hypotension,
dysphagia, sialorrhea, urinary dysfunctions, sexual
dysfunction.

The classification of studies (4 classes) and levels of evi-
dence (4 levels) were based on the recommendations of the
Clinical Practice Guideline Process Manual of the American
Academy of Neurology, 2017 edition,? as shown in ~Tables 1
and 2.

COGNITIVE IMPAIRMENT

Cognitive impairment is a frequent symptom in patients
with PD.3 It can be detected even in the early stages of the
disease, usually as cognitive domain-specific deficits or mild
cognitive impairment (PD-MCI).* Dementia is a typical late
complication of the disease, and approximately 80% of
patients develop dementia after 20 years of disease.” The
main risk factors for dementia are advanced age and disease
severity, and other important associated factors are the
presence of psychosis and a diagnosis of MCI.

Class | A randomized, controlled clinical trial of the intervention of interest with masked or objective outcome assessment,
in a representative population. The a-e criteria® is also required.

Class Il A randomized controlled clinical trial of the intervention of interest in a representative population with masked or
objective outcome assessment that lacks one criterion ae above or a prospective matched cohort study with masked
or objective outcome assessment in a representative population that meets b-e above.

Class Il | All other controlled trials (including well-defined natural history controls or patients serving as own controls) in a
representative population, where outcome is independently assessed, or independently derived by objective
outcome measurement.

Class IV | Studies not meeting classes I-lll criteria, including consensus or expert opinion.

Notes: a, concealed allocation; b, clearly defined exclusion/inclusion criteria; c, clearly defined primary outcome(s); d, adequate accounting for
dropouts (with at least 80% of enrolled subjects completing the study) and crossovers with numbers sufficiently low to have minimal potential for
bias; e, for noninferiority or equivalence trials claiming to prove efficacy for one or both drugs, the following are also required:

* The authors explicitly state the clinically meaningful difference to be excluded by defining the threshold for equivalence or noninferiority.

* The standard treatment used in the study is substantially similar to that used in previous studies establishing efficacy of the standard treatment
(e.g., for a drug, the mode of administration, dose and dosage adjustments are similar to those previously shown to be effective).

* The inclusion and exclusion criteria for patient selection and the outcomes of patients on the standard treatment are comparable to those of

previous studies establishing efficacy of the standard treatment.

* The interpretation of the results of the study is based upon a per protocol analysis that takes into account dropouts or crossovers.
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Table 2 Level of recommendation

Maia et al.

condition in the specified population.

A Established as effective, ineffective, or harmful (or established as useful/predictive or not useful/predictive) for the given

in the specified population.

B Probably effective, ineffective, or harmful (or probably useful/predictive or not useful/predictive) for the given condition

the specified population.

@ Possibly effective, ineffective, or harmful (or possibly useful/predictive or not useful/predictive) for the given condition in

u Data inadequate or conflicting; given current knowledge, treatment (test, predictor) is unproven.

Parkinson’s disease dementia (PDD) and dementia with
Lewy bodies (DLB) are both classified as Lewy body demen-
tias (LBDs) and have similar clinical manifestations and
neuropathological substrates. The main difference between
them is the chronology of cognitive symptom onset, which is
usually late in PDD and very early in DLB. The progression of
cognitive symptoms has a significant impact on patients with
LBD and compromises the quality of life of the patient, their
families, and caregivers. Additionally, it is associated with
increased mortality and treatment costs. Therefore, accurate
diagnosis and treatment efficiency are essential.?

In the MEDLINE review, we found 1 study that we classi-
fied as class-I, 8 as class-II, 19 as class-III, and 9 as reviews
with meta-analysis. We did not classify an additional 18
studies because they did not address the treatment of
cognitive symptoms.

Cholinesterase inhibitors

We found four class-II studies that used donepezil, and one
class-Ill that used rivastigmine.””'" Donepezil has shown
positive effects on cognitive performance, as assessed by global
scales in PD patients with and without dementia. In contrast, a
study with rivastigmine showed no efficacy in improving the
cognition of patients with PD-MCI.'? We found no new studies
on galantamine. Meta-analysis studies indicated a significant
improvement in cognition in patients treated with donepezil
(5-10 mg/day) and rivastigmine (6-12 mg/day).">'# Cholines-
terase inhibitors also caused the overall impression of im-
provement and reduced neuropsychiatric symptoms. Side
effects are uncommon but are more frequent in patients
treated with oral rivastigmine. Worsening of parkinsonism
or tremors is rarely seen during treatment.

Therefore, donepezil can be useful to treat dementia in
PDD (level B). Rivastigmine is possibly useful to treat demen-
tia in PDD (level B). There is insufficient evidence to support
or refute the use of galantamine for PDD treatment (level U).

Memantine
We found one class-II and two class-III studies that used
memantine to treat LBD. The analysis of systematic reviews
with meta-analysis studies showed that memantine produ-
ces a positive clinical impression of change, although it does
not promote evident cognitive improvemer1t.13‘15’17"19

As such, memantine is possibly effective in treating (PDD)
(level B). However, its effectiveness is limited and is restrict-
ed to the subjective perception of clinical improvement.

Other drugs
We found two studies (one class-I and one class-III study)
that used rasagiline to treat patients with PD-MCIL.2%2" None
of the studies demonstrated the efficacy of the drug in
improving patients’ cognition.

Thus, we believe rasagiline is not useful in treating
cognitive symptoms in patients with PD-MCI (level A).

GENERAL RECOMMENDATIONS FOR THE
PHARMACOLOGICAL TREATMENT OF PDD

Donepezil and rivastigmine are recommended to treat
patients with PD-MCI or prodromal DLB.

DEPRESSION

Depression is one of the main neuropsychiatric manifesta-
tions of PD, affecting 40 to 50% of patients.?2

Several classes of medications can be used to treat de-
pression in PD.

Antidepressants

Venlafaxine and paroxetine were evaluated in a class-I study
in PD patients.?> Treatment effects (relative to placebo),
expressed as mean 12-week reductions in the Hamilton
depression scale (HAM-D score), were 6.2 points (97.5%
confidence interval [CI]: 2.2-10.3, p=0.0007) in the paroxe-
tine group and 4.2 points (97.5% CI: 0.1-8.4, p=0.02) in the
venlafaxine XR group. Data on paroxetine are conflicting, as
another small trial did not show efficacy.?* The same class-II
small-size trial demonstrated the efficacy of nortriptyline.?*
Another small class-II trial demonstrated the efficacy of both
desipramine and citalopram.?”

The evaluation of other antidepressants such as amitrip-
tyline, citalopram, sertraline, and fluoxetine in the treatment
of PD depression showed conflicting data. However, as they
have established efficacy in depression outside this cohort,
they are possibly useful in PD patients.?®

Dopaminergic agonist

A class-II study evaluating pramipexole for depressive symp-
toms in patients with PD was conducted by Barone et al.?’
The primary efficacy endpoint, reduced Beck depression
inventory (BDI) score, was not met. A secondary endpoint,
the BDI responder rate (the proportion of patients with at
least a 50% reduction in BDI score from baseline), was met

Arquivos de Neuro-Psiquiatria  Vol. 83 No. 1/2025 © 2025. The Author(s).
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(odds ratio [OR]: 1.8; 95% CI: 1.0-3.1; p=0.05), but it is not
clear if the response intensity of symptoms was similar in
both groups.

In a meta-analysis published in 2021, pramipexole thera-
py in PD patients was shown to be effective in controlling
depressive symptoms.28

As such, venlafaxine and pramipexol are likely effective
(level B). Paroxetine, desipramine, and nortriptyline are
possibly effective (level C). Finally, other antidepressants
with proven efficacy outside of PD may be clinically useful
(level U).

Anxiety
Anxiety and anxiety attacks are associated with non-motor
fluctuations, especially during off-periods.?>3° There are no
large randomized clinical trials for treating anxiety in PD.?® A
small trial of buspirone showed poor tolerability in this
cohort.?

There is no evidence-based recommendation to manage
anxiety in PD. Nonmotor fluctuations must be evaluated
(level U).

Psychosis

Psychosis, characterized by the presence of hallucinations
and/or delusions, is frequent in PD and affects approximately
50% of patients at some point during their illness.

All PD patients with psychosis should receive a general
medical evaluation and treatment for any precipitating
condition, including clinical comorbidities, especially infec-
tions and polypharmacy. Regarding antiparkinsonian drugs,
the order in which medications should be withdrawn is
anticholinergic, amantadine, dopamine agonists, inhibitors
of monoamine oxidase B (IMAOB), inhibitors of catechol-O-
methyltransferase (ICOMT), and, finally, the reduction of
levodopa (L-dopa) when possible. Antidepressants, anxio-
lytics, and sedatives should be reduced or discontinued.32-33

The first-generation neuroleptics haloperidol and chlor-
promazine have greater affinity for D2-type dopaminergic
receptors and are contraindicated in patients with PD. Sec-
ond-generation antipsychotics (risperidone, olanzapine,
quetiapine, clozapine, ziprasidone, and aripiprazole) have a
lower affinity for D2 receptors. Despite this, these drugs have
a high risk of developing extrapyramidal symptoms and
should be avoided by PD patients.>*

Atypical antipsychotics
Only clozapine and pimavanserin (currently unavailable in
Brazil) have class-I positive trials on PD psychosis.>>-3
Regarding clozapine, uncontrolled studies suggest that the
drug leads to good control of psychotic symptoms without
worsening parkinsonism.>”"4! Placebo-controlled studies
have confirmed that low doses of this drug (up to 50 mg/day)
are effective in controlling the psychotic symptoms associ-
ated with PD. The frequency of the side effects was similar to
that of the placebo group.3’-38:42

An important point to consider in patients receiving
clozapine is the risk of agranulocytosis. According to the
Food and Drug Administration of the United States (FDA), the
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annual incidence of agranulocytosis with the use of clozapine
is of 1.3%. The National Health Surveillance Agency (Agéncia
Nacional de Vigilancia Sanitaria — ANVISA, in Portuguese)
recommends counting white blood cells weekly in the first
6 months. In the following 6 months, it should be done every
2 weeks, then once a month while the treatment lasts.

Regarding quetiapine, uncontrolled studies (class IV)
demonstrated improvement in psychosis.“z‘46 On the other
hand, placebo-controlled class-II studies*”-*® have shown no
superiority of quetiapine. One study showed worsening of
parkinsonism in 13% of patients.43 There are two class-II
studies comparing quetiapine and clozapine that demon-
strate similar efficacy.*>°° These results should be viewed
with caution, as they compare two active drugs without a
placebo group. Despite this, quetiapine has been widely used
in Brazil and around the world. Furthermore, controlled
class-II studies have consistently demonstrated that olanza-
pine worsens parkinsonian symptoms.>>°">2 The use of
risperidone in the treatment of psychosis in PD has also
been associated with worsening parkinsonism in uncon-
trolled class-IV studies.>>>*

Therefore, clozapine is effective in controlling psychosis in
patients with PD (level B). Quetiapine is probably ineffective
to control psychosis in PD (level B). Olanzapine is deleterious
because of the risk of motor impairment (level B).

Impulse-control and related behavioral disorders
Impulse-control and related behavioral disorders (ICBDs)
occur in up to 20% of the PD population at some point across
the disease course and include impulse control disorders
(ICD) and dopaminergic dysregulation syndrome (DDS).>>

Impulse control disorders (ICDs) are characterized by
pathological gambling, compulsive sexual behavior, binge
eating, compulsive shopping, and compulsive hobby-
ism.”>~>/ Dopaminergic dysregulation syndrome is charac-
terized by compulsion to ingest L-dopa. During the
maximum effect of the medication, manifestations of hypo-
mania may appear with feelings of euphoria, omnipotence,
or grandiosity, while its withdrawal induces dysphoria,
characterized by sadness, psychomotor slowness, fatigue,
or apathy.56 Both DDS and punding exhibit distinct clinical
and pathophysiological characteristics when compared with
the other ICDs.>>

There have been no high-quality controlled studies on ICD
treatment. A small class-IIl randomized double-blind cross-
over study with amantadine 200 mg/day versus placebo
showed reduced pathological gambling.®

In 2024, due to a lack of high-quality evidence, an inter-
national expert consensus proposes a definition of severity
and treatment pathways for ICBDs in the context of PD.>
After defining their severity, the recommendation of experts
for the treatment of ICD is to gradually taper the dopaminer-
gic agonist (DA) until resolution, or discontinuation of treat-
ment. If the symptoms persist, we suggest reducing L-dopa
and/or other dopamine enhancing drugs, such as ICOMTs and
IMAOBs. For DDS and punding, the first-line treatment is
stopping rescue doses of LD and apomorphine, followed by a
reduction in LD. For ICBDs in general, cognitive behavior
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therapy, quetiapine or clozapine, and antidepressant therapy
could be used. In select patients, subthalamic (STN) deep
brain stimulation (DBS) should be considered.’®

There are no controlled studies investigating the treat-
ment of ICD or DDS/punding. Stopping rescue doses of LD and
apomorphine followed by a reduction in LD is suggested for
treatment of DDS/punding (level U). Reduction or suspension
of dopaminergic drugs was suggested in the subgroup with
ICD (level U).

SLEEP DISORDERS

Sleep disorders are prevalent comorbidities in PD, affecting a
wide range of patients with varying symptoms such as
insomnia, excessive daytime sleepiness (EDS), rapid eye
movement (REM) sleep behavior disorder (RBD), obstructive
sleep apnea (OSA), and restless leg syndrome (RLS).

Insomnia

Insomnia refers to complaints of difficulty in initiating or
maintaining sleep or experiencing early morning awaken-
ing.>® In patients with PD, insomnia requires a personalized
approach. Initial interventions should focus on identifying
and improving sleep disturbances that may compromise
nighttime sleep quality. At the same time, clinicians should
assess patients’ medication profile for potential culprits, such
as antidepressants. Nocturnal motor status is also an impor-
tant factor, as it can interfere with sleep.

The literature on pharmacological interventions for in-
somnia in PD presents diverse treatment options but is
limited by modest efficacy and methodological shortcom-
ings. Despite its inability to significantly ameliorate sleep
parameters, controlled-release L-dopa can mitigate noctur-
nal akinesia.®°

In a single-center, double-blind, randomized clinical trial
involving 93 patients with PD and sleep complaints, trazo-
done, clonazepam, and melatonin were found to be effective
in improving sleep quality, as evidenced by a significant
decrease in the Pittsburgh sleep quality index (PSQI) results
in all groups.®' At the same time, trazodone led to a more
significant decrease in the Epworth sleepiness scale (ESS)
scores. Mild adverse effects have been infrequently reported,
underscoring their tolerability.

In a 6-week randomized controlled trial evaluating the
efficacy of eszopiclone in PD patients with insomnia, this
drug did not significantly extend the total sleep time (TST).
Yet, it did improve sleep quality and reduced awakenings
compared with the placebo group.®?

In an RCTwith moderately-advanced PD patients experienc-
ing sleep problems, rotigotine patches significantly enhanced
sleep efficiency, reduced wake after sleep onset (WASO), sleep
latency, and boosted REM sleep when compared with place-
bo.3 These polysomnography (PSG) improvements correlated
with enhanced Parkinson’s disease sleep scale (PDSS) and PSQI
scores and ameliorated early morning motor symptoms.

In a multinational, double-blind, placebo-controlled trial
involving 287 subjects with PD, rotigotine led to significant
improvements in early morning motor function and nocturnal

Maia et al.

sleep disturbances, as assessed by the Unified Parkinson’s Dis-
ease Rating Scale (UPDRS-III) and PDSS-2 scores, compared with
placebo.?* The most reported adverse events associated with
rotigotine are nausea, application-site reactions, and dizziness.

Likewise, melatonin demonstrated a modest yet statisti-
cally significant improvement in TST and PDSS in class-II and
-III studies.®>%® In a crossover trial with 40 PD patients
experiencing sleep issues, 50mg of melatonin enhanced
objective measures of nighttime sleep duration, whereas
5 mg improved subjective sleep quality and reduced daytime
sleepiness.®®

In a single-center, double-blind trial, rasagiline (1
mg/day) did not significantly alter PDSS-2 scores, indicating
no perceived improvement in overall sleep quality
(level 11).57

Other agents outside the dopaminergic spectrum also
offer viable treatment options. Agents such as agomelatine
are controversial. Its use is supported only by observational
cohort data, for individuals contraindicated for other
treatments.

As such, rotigotine, trazodone, clonazepam, and melato-
nin are probably effective in treating insomnia in patients
with PD (level B). There is insufficient evidence to support
the use of nocturnal extended-release L-dopa, pramipexole,
zopiclone, doxepin, rasagiline, and agomelatine (level U).
Subcutaneous apomorphine is currently under investigation.

Excessive daytime sleepiness
The excessive daytime sleepiness (EDS) condition can be
conceptualized as an inability to sustain alertness and wake-
fulness during daytime hours, particularly when circadian
drives favor wakefulness.%%"" Managing EDS in patients with
PD is a clinical conundrum that requires a tailored approach.
Initial interventions should focus on identifying and amelio-
rating sleep disorders that may compromise nocturnal sleep
quality. Concurrently, clinicians should scrutinize patients’
medication profile for potential culprits, such as antidepres-
sants, antipsychotics, and sedatives, that might exacerbate
hypersomnia. Concerning pharmacological interventions, do-
pamine agonists (DAs) exhibit a greater risk of inducing EDS
than LD, especially at higher doses.”%”3 Moreover, the combi-
nation of LD and DAs showed the highest risk of EDS.”*

Studies have shown that modafinil improves patient-
perceived wakefulness, but these findings are not corrobo-
rated objectively.”>’® The side effects of modafinil therapy
are generally mild and can often be ameliorated with dose
adjustment.”” Methylphenidate has been demonstrated to
improve ESS and fatigue scores, but is still investigational,
given its limited evidence base and safety concerns.’%7°

A systematic review evaluated the efficacy and safety of
modafinil and caffeine in treating EDS in PD.2 Modafinil
showed a statistically significant reduction in EDS as per ESS,
with mild adverse events. Caffeine’s impact on EDS was
nonsignificant in intention-to-treat analysis but significant
in per-protocol analysis, with adverse events comparable to
placebo, but it is still investigational.

Sleep hygiene education remains a cornerstone, although
its efficacy has not yet been empirically quantified (level U).
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Modafinil is possibly effective in treating EDS in patients
with PD (level C). Methylphenidate and caffeine are still
under investigation.

Rapid eye movement sleep behavior disorder

Rapid eye movement sleep behavior disorder is a subclass of
parasomnias distinguished by the manifestation of dream-
related motor activities resulting from the attenuation of
associated muscle atonia.?!

A critical component of the treatment paradigm for RBD
involves the comprehensive education of the patient and their
bed partner regarding the risk of accidental injuries attribut-
able to dream enactment behaviors.2? Implementing safety
measures in the sleeping environment is highly advisable for
mitigating such risks. Additionally, it is incumbent upon
clinicians to meticulously review and potentially modify the
medicationregimen, particularly in the case of pharmaceutical
agents known to exacerbate symptoms.

The pharmacotherapeutic landscape for RBD is primarily
dominated by clonazepam (CNZ) and melatonin, with the
former established by more extensive cohort studies as
efficacious at dosages ranging between 0.5 and 2 mg.3%83
The use of CNZ is effective in treating RBD, benefiting 87 to
90% of patients, although supporting evidence is primarily
observational.8? Despite its effectiveness, this drug carries
the risk of side effects, such as sedation, and falls and is
contraindicated in moderate-to-severe untreated obstruc-
tive sleep apnea syndrome (OSAS). Melatonin serves as an
alternative treatment to CNZ for RBD, especially in cases in
which CNZ is contraindicated, offering comparable efficacy
and a better safety profile.* However, both treatments lack
high-level evidence, including multicenter, double-blind,
placebo-controlled studies with well-defined outcomes.

Various treatments for RBD in PD have been studied, but
with limited success and methodological constraints. Sodium
oxybate reduced RBD episodes but was not statistically better
than placebo.?> Safinamide showed marked symptom im-
provement in the majority of participants.86 However, further
studies with the highest number of patients are necessary.
Ramelteon seemed to alleviate sleep disturbances in a multi-
center open trial but the study design and sample size require
cautious interpretation.87 The use of cannabidiol (CBD) failed
to demonstrate a significant impact on RBD frequency.®®
Other pharmacological options, such as pramipexole, rivastig-
mine, carbamazepine, donepezil, and rotigotine, have been
explored but are supported mainly by lower-level evidence,
including small sample sizes and open-label designs.8%-23

It is possible that clonazepam and melatonin are effective
in treating RBD in patients with PD (level C).

Restless legs syndrome (RLS)
The RLS constitutes a circadian disorder characterized by
disrupted sensory-motor integration, manifesting predomi-
nantly as a compulsion to mobilize the legs.’* This urge is
frequently concomitant with, or perceived to be precipitated
by, various uncomfortable and disagreeable leg sensations.
Before initiating pharmacological treatment for RLS,
an assessment is essential to evaluate the severity,
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frequency, and duration of symptoms, as well as their
impact on patients’ quality of life.> Mild cases often
respond to lifestyle modification. It is also crucial to rule
out secondary RLS associated with other medical condi-
tions or deficiencies.®®

In the context of PD, the paucity of controlled studies
specifically addressing RLS treatments necessitates that rec-
ommendations adhere to those established for the idiopathic
(primary) condition.®® Various pharmacological agents, in-
cluding dopaminergic agents such as L-dopa, rotigotine, and
pramipexole, have demonstrated efficacy in treating idio-
pathic RLS but require monitoring for augmentation.®’~'00
As alternatives, «28 ligands, such as pregabalin and gaba-
pentin, including its enacarbil formulation, are efficacious
and do not require special monitoring.'®'~% However, these
may induce side effects, such as dizziness and somnolence. In
severe treatment-resistant cases, opioids such as
oxycodone/naloxone or methadone may be employed, albeit
cautiously, due to potential addictive tendencies and sleep-
related respiratory issues.'9°

A phase I/l clinical trial found that CBD did not
significantly alleviate the severity of RLS symptoms in
patients with PD when compared with a placebo.88:106-108
Iron supplementation alleviates RLS symptoms in patients
with iron deficiency. Other potential interventions, such as
intravenous ferric carboxymaltose, exercise, and pneumatic
compression devices, are likely efficacious and devoid of
special monitoring requirements.’®'%® Nonpharmacologi-
cal strategies, such as limb massage, thermal baths, or
cognitive distraction techniques, may serve as adjunctive
measures.

The lack of specific studies for the treatment of RLS in PD
does not allow us to make a specific recommendation.
Therefore, the recommendation for treatment of RLS outside
the context of PD may help the clinician.

Obstructive sleep apnea (OSA)
It is important to note that OSA can have a significant impact
on the quality of life of PD patients, as well as increase the
risk of accidents.’® There is conflicting evidence of this
cohort having a higher or lower prevalence than controls.'"

It is essential to consider sleep hygiene measures and the
adjustment of antiparkinsonian therapy.''? Other interven-
tions, such as positional therapy, weight loss, and surgery,
may also be effective in selected cases.''>

There are limited treatment options for OSA in patients
with PD, but continuous positive airway pressure (CPAP)
therapy effectively reduces symptoms and improves quality
of life.'%113 There are at least two randomized controlled
trials that investigated the use of CPAP in PD patients with
OSA. One study assessed whether this treatment improves
cognitive functioning among this cohort."'*'"> Another
study found that CPAP improved sleep parameters and
daytime sleepiness in patients in this cohort.''® However,
it is essential to note that some patients may have trouble
adhering to CPAP therapy.

We believe that CPAP therapy is probably effective in
treating OSA in patients with PD (level B).
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FATIGUE

Fatigue is defined as the general feeling of tiredness or
difficulty in initiating physical or mental (cognitive) activity,
whereas fatigability is the difficulty in maintaining physical
or mental activity at a desired level. It is estimated that the
prevalence reaches 50%.""”

IMAOB
A small, low-quality study considered rasagiline possibly
useful for the treatment of fatigue in PD.''®

Nonpharmacological interventions
A negative and low-quality study on patients with PD and
fatigue shows insufficient evidence to recommend acupunc-
ture for treatment (level U)."'°

Therefore, while rasagiline is possibly useful to treat
fatigue in PD patients (level C), there is insufficient evidence
to support or refute the use of acupuncture (level U).

PAIN

Pain in patients with PD is two to three times more frequent
than in the population of the same age without it. The
estimated prevalence of chronic pain ranges from 30 to
85%.1%0 1t is important to emphasize that the etiology of
pain in this cohort is varied, and its therapeutic approach
involves defining the cause.

This symptom is also described as integrating non-motor
fluctuations. Therefore, adjusting dopaminergic therapy to
reduce fluctuations is the first step in treating pain associat-
ed with PD."?" Different classes of drugs can be useful.

Duloxetine

Open studies have indicated a positive effect of duloxetine on
pain in patients with PD.'22 However, a double-blind, ran-
domized, placebo-controlled trial, class II, failed to confirm
the efficacy of duloxetine in treating pain in PD.'?3

Rotigotine

The RECOVER study showed a statistically significant
reduction in pain with rotigotine on the Likert pain scale.
The doses varied from 2 to 6 mg/24 hours.%*

The post-hoc analysis of this same study demonstrated
that rotigotine treatment led to a significant decrease in pain
levels compared with placebo in patients with any and in
those with moderate-to-severe pain.'?*

The DOLORES study was the first double-blind, placebo-
controlled study to investigate the effect of rotigotine on pain
associated with PD. The primary outcome showed a trend
toward improvement in pain intensity but with nonsignifi-
cant p-values. The sample was small, totaling 60 patients,
with 30 receiving rotigotine.'?

Safinamide

Two main studies, in post-hoc analysis, showed the efficacy
and safety of safinamide in the treatment of pain in PD
patients.?%127 These two studies were performed to evalu-
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ate the effects of a 100 mg/day dosage on PD patients’ pain
and motor fluctuation. This analysis showed that the drug
significantly reduced the use of pain treatments by approxi-
mately 24% and improved specific pain-related items on the
PD questionnaire - 39 (PDQ-39).'28

Opioids
A randomized and controlled study in 47 secondary centers
in several European countries in patients with PD and
chronic and severe pain, with 202 patients, evaluated the
use of the extended-release formulation of oxycodone and
naloxone compared with placebo. The primary outcome was
based on the mean pain score. The results showed that
extended-release oxycodone-naloxone did not significantly
reduce the mean 24-hour pain scores after 16 weeks of use.
Sensitivity analyses showed a significant difference in the
per-protocol population. However, results from exploratory
analyses suggest the potential efficacy of an extended-re-
lease formulation of oxycodone and naloxone for PD-related
pain, particularly specific types of pain, such as severe
musculoskeletal and nighttime pain.129 In a recent study,
Brefel-Courbon et al. showed that oxycodone was poorly
tolerated in patients with PD compared with L-dopa. There-
fore, its use requires caution.3°

The use of opioids in the elderly population requires
caution. Therefore, it is necessary to monitor kidney and
liver function, observe medication hospitalization, and take
measures to reduce side effects. Furthermore, elderly people
who have some cognitive impairment must receive medica-
tion from a caregiver.

Anticonvulsants

Pregabalin and gabapentin are drugs used for neuropathic
pain and have been frequently administered to patients with
PD."3! There are still no randomized controlled studies
regarding these two medications and their results. When
used, the patients should be monitored due to the potential
risk of worsening motor symptoms.132

Acupuncture
A placebo-controlled but nonrandomized study showed
acupuncture reduction pain in patients with PD.'33

Cannabis

There is an ongoing randomized double-blind study evalu-
ating the use of cannabis with fixed percentages of tetrahy-
drocannabinol (THC) and CBD in pain management. The first
phase of the study was published, which evaluated only the
highest tolerated dose and safety, without results regarding
pain yet.134

Physical activity

Observational studies suggest that exercise-induced hypo-
algesia may be present in people with PD. Pressure pain
thresholds increased in the PD group at all sites tested after
all exercise sessions, but with no effect of aerobic exercise
dose."> There is still a lack of studies using physical activities
to treat pain.
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Therefore, to treat pain in PD patients, duloxetine is
probably not useful (level B), rotigotine is possibly useful
(level C), safinamide is probably useful (level B), and oxyco-
done is possibly useful (level C). There is insufficient evi-
dence to support the use of acupuncture, cannabis,
pregabalin and gabapentin, and physical activity (level U).

CARDIOVASCULAR AUTONOMIC
DYSFUNCTION

Orthostatic hypotension

The main clinical feature of cardiovascular dysautonomia in
PD is neurogenic orthostatic hypotension (nOH). It is a
common condition (30-60%) that has been associated with
an elevated frequency of falls, reduced physical activity, and
syncope, even if it is asymptomatic (¥ of cases).

Management of nOH may be challenging in clinical prac-
tice, because many patients also suffer from supine hyper-
tension. Drug use to normalize blood pressure (BP) in the
upright position can worsen hypertension when supine.

It is recommended to correct worsening factors before any
other intervention and withdraw drugs that reduce intra-
vascular volume (diuretics), induce vasodilatation (sildena-
fil, nitrates), or block norepinephrine (« blockers, centrally
acting a2 agonists, or tricyclic antidepressants). Levodopa
and dopamine agonists may also lower BP, so a dose adjust-
ment may be necessary.'3>136

Even though proposed as first line therapy, there is limited
low quality clinical evidence for nonpharmacological meas-
ures and conclusions are based on a limited number of
studies with small sample sizes. The recommendations
include higher water intake (~ 2 L/day), compression stock-
ings, abdominal compression, physical exercise, and physical
counter maneuvers. For patients with supine hypertension,
resting in a reclining chair during daytime, instead of supine
position, is the best treatment. At night, tilting the bed to
achieve a 30 or 45° angle with a raised head lowers BP and
reduces the exaggerated nocturia and natriuresis, reducing
the overnight volume depletion and improving OH in the
morning.137

Most patients require pharmacological therapy to
improve symptomatic nOH. The main strategies are expan-
sion of intravascular volume and/or increase of peripheral
vascular resistance.

Fludrocortisone

Fludrocortisone is a synthetic mineralocorticoid that
increases renal sodium and water reabsorption, expanding
intravascular volume. There is one small class-III study with
PD patients showing symptomatic improvement.zs'136

Midodrine

Midodrine is an oral a1-adrenoceptor agonist that induces
vasoconstriction. This drug improves standing BP by in-
creasing both the systolic and diastolic pressures, but
carries a risk of significant supine hypertension, so it should
not be taken within 5hours of bedtime. Furthermore,
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patients should not rest or sleep in the supine posi-
tion.2®136.138 This drug is not available in Brazil.

Droxidopa

Droxidopa is a prodrug that converts into norepinephrine,
causing vasoconstriction. Clinically, droxidopa has demon-
strated significant symptomatic improvement in nOH, in-
cluding studies with PD. It is safe and effective for the short-
term management of nOH symptoms, but the current evi-
dence is insufficient to confirm its efficacy for long-term.'3®
This drug is not available in Brazil.

There is insufficient evidence to recommend the use of
pyridostigmine, atomoxetine, domperidone, and fluoxetine
in these cases.'’

As such, to treat nOH in PD patients, there is insufficient
data to support or refute nonpharmacological treatments
(level U), fludrocortisone is possibly effective (level C),
midodrine is clinically useful (level A), and droxidopa is
clinically useful in the short-term management of this con-
dition (level A).

Dysphagia

Several swallowing abnormalities are reported in patients
with PD. Oral impairment is associated with longer meal
duration, fatigue, and reduced swallowing efficiency, which
can lead to poor nutritional status and impaired quality of
life."0 Pharyngeal impairment leads to reduced swallowing
safety, that is, penetration/aspiration, which is associated
with an increased risk of aspiration pneumonia.

Patients with mild-to-moderate dysphagia may benefit
from nonpharmacological treatment like postural changes,
behavioral changes (e.g., reduced meal volumes and slower
eating), and modified meal consistency (e.g., liquid thick-
eners), besides expiratory muscle strength training and
video-assisted swallowing therapy. Expiratory muscle
strength training is a behavioral treatment aiming to in-
crease expiratory and submental muscle force production,
but there are few studies to confirm this approach.’*!

Regarding pharmacological treatment, the role of dopa-
minergic drugs is controversial, however antiparkinsonian
drugs must be optimized. Botulinum toxin injections in the
distal esophagus have shown some promise to improve
esophageal dysphagia in patients with PD.'40

There is a lack of consensus across studies to determine
the effects of DBS on swallowing, likely due to methodologi-
cal differences.'4

Lee Silverman voice therapy (LSVT) is a standardized and
intensive voice training designed specifically for patients
with PD. This therapy improved loudness up to two years
after treatment as well as speech intelligibility, breath sup-
port, and voice quality. The possibility to transfer voice and
speech effects of LSVT to swallowing function in patients
with PD was investigated by two studies, which yielded low-
level evidence that it influences swallowing as a by-product
of voice treatment.'4!

If dysphagia is severe, avoidance of the oral route by placing
a gastrostomy tube should be discussed with the patient. This



Parkinson’s disease guideline for non-motor management

procedure can ensure adequate nutrition/hydration and pos-
sibly reduce the risk of aspiration.

Therefore, there is insufficient data to support standard
swallowing therapy (level U), as well as to support or refute
LSVT, DBS, and dopaminergic drugs (level U), in the treat-
ment of dysphagia in PD patients.

Sialorrhea

Sialorrhea, or excessive drooling, occurs not from excessive
production of saliva but from the slowing of the swallowing
reflex.'#? Behavioral changes (e.g., instructing patients to
carefully swallow their saliva at specific times) and radio-
therapy were effective for patients with PD in small studies?®
Chewing gum/or sucking on hard candy might provide some
relief by stimulating voluntary swallowing.143

Oral glycopyrrolate (1 mg, twice daily) is efficacious for
the very short-term treatment of sialorrhea in PD. Side
effects include dry mouth, urinary retention, constipation,
and blurry vision.?®

There are class-III studies showing that local administra-
tion of anticholinergics (e.g., sublingual atropine drops or
ipratropium spray) could be an alternative with no systemic
adverse events.'** Propantheline is another anticholinergic
drug used in patients with sialorrhea. However, there are no
controlled studies with PD patients.'#*

The botulinum toxin A and B (BoNT-A and -B) have been
used in the treatment for sialorrhea in PD and have been
shown fewer side effects than comparative treatment.'? Pal
et al., showed a marked improvement in the reduction of
saliva and a 66% subjective improvement in 9 patients with
PD. In 2004, a study by Ondo et al. showed similar efficacy of
botulinum toxin B for treatment of drooling in 16 patients
with PD.

Special training is needed for performing the injections,
and ultrasound guidance may reduce the risk of toxin
spreading to nearby anatomical structures. Both the parotid
and submandibular glands should be injected to achieve the
best effects.?®

In conclusion, to treat sialorrhea in PD patients, there is
insufficient data to support behavioral modification and
chewing gum (level U). Oral glycopyrrolate is efficacious
for the very short-term treatment (level A). Local adminis-
tration of anticholinergics is possibly clinically useful PD
(level C). Both BoNT-A and -B are clinically useful (level B).

Urinary dysfunction

Dysfunctional urinary symptoms occur in up to 80% of
patients with PD, predominantly in men. Irritative urinary
symptoms are predominate, usually due to involuntary
detrusor muscle contractions (neurogenic bladder) leading
to urinary urgency and frequency.'#?

A double-blind, randomized, placebo-controlled, 3-site
study evaluated the efficacy of the solifenacin succinate in
idiopathic PD patients with overactive bladder. The result
was negative.'4> However, there were some significant ben-
efits in the active arm, and widespread clinical use was
consistent with beneficial results. The most common side
effects are a short urinary stream, dry mouth, difficulty in
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visual accommodation, mental confusion, constipation, and
worsening of glaucoma.

The use of mirabegron, a B3-adrenoceptor agonist, for
overactive bladder in patients with PD has been studied
recently, showing the safety of the drug that can be an option
to manage urinary disfunction. However, new studies are
recommended to evaluate long-term benefit and safety in
this specific population.146

A small open study evaluated intravesical botulinum toxin
type A (BoNT-A) injection in 8 patients with PD and detrusor
overactivity refractory to anticholinergics. This injection
induced clinical and urodynamic improvement in overactive
bladder symptoms that lasted at least 6 months in patients
with Parkinson’s disease.'*’

There is insufficient data to support the use of solifenacin
to treat overactive bladder symptoms in patients with PD
(level U). To treat urinary incontinence, the use of intra-
vesical injection of TBA is possibly effective (level C).

Gastrointestinal symptoms

Gastrointestinal symptoms are very frequent in PD. They can
precede motor symptoms and have a major impact in quality
of life. They include constipation, nausea, early satiety, and
bloating.'4®

Constipation

Constipation has a high prevalence in PD, being considered
the most common autonomic symptom, and can occur in up
to 80% of patients.'*?

Lifestyle measures advised for the general population can
also help constipation in PD: a fiber-rich diet, bulk laxatives
such as psyllium,'*° stool softeners, liquid intake, regular
physical exercise, and withdrawal of aggravating factors,
such as anticholinergics.'® In two class-II studies, macrogol,
an osmotic laxative that increases the amount of liquids in
the bowel, provided good results in PD-associated constipa-
tion, by softening the stool.'>%1%'

In a double-blind, randomized, controlled study, lubipro-
stone was evaluated as treatment for constipation in PD. This
chloride channel activator, which works by enhancing fluid
secretion and softening the stools, seemed to be well toler-
ated and effective for the short-term treatment but there is
not enough safety information.'>?

A study by Barichella et al., in 2016, offered evidence for the
efficacy of fibers combined with probiotics for PD-associated
constipation.'”> They are easily available and there are no
major side effects. A randomized controlled trial in 2020
investigated the effects of a multi-strain probiotic supplement
in PD patients and demonstrated an increase in spontaneous
bowel movements in the treated group.'>*1>°

Abdominal massages are an intuitive method of relieving
constipation; however, it was evaluated in a randomized trial
with a negative result.’*®

Prucalopride, previously described for gastric emptying
dysfunction, and lactulose, that was evaluated in a piltot
study may be other choices for constipation.'>”1>8

As such, to treat constipation in PD patients, there is
insufficient evidence data to support he lifestyle
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modifications (level U), macrogol and lubiprostone are pos-
sibly useful (level B). Probiotic and prebiotic are clinically
useful (level A). There is insufficient evidence data to support
or refute abdominal massages (level U).

Delayed gastric emptying
Delayed gastric emptying (DGE) is very frequent in PD,
affecting 70 to 100% of patients.'*® Gastroparesis may con-
tribute to weight loss and malnutrition, in addition to
affecting drug absorption.'’ Dopamine replacement itself
may contribute to this condition.'*®

Dietary modification is advised for all patients, with
recommendation of more frequent, smaller meals and avoid-
ance of foods high in fat.’®

A class-1V study showed that domperidone, a prokinetic
D2 dopamine receptor antagonist, at a dose of up to 30 mg
daily might be useful for treatment of nausea and DGE in PD,
since it does not cross the blood-brain barrier in contrast to
metoclopramide.mo'161 However, its long-term use may
potentially cause adverse cardiac conduction effects.'4?

Proton pump inhibitors are frequently used to treat reflux
symptoms due to gastroparesis but have been shown to delay
gastric emptying and should not be maintained in the long
term.'>®

Therefore, to treat gastric dysfunction in PD, there is
insufficient evidence data to support or refute the use of
domperidone (level U).

Sexual dysfunction (SD)

Often, SD is under recognized in PD. However, it is a frequent
nonmotor symptom - present in up to 70% of male and 50% of
female patients. The symptoms include decreased libido,
erectile dysfunction, premature ejaculation, and orgasm
difficulties. This condition is more evident in PD patients
with the postural instability-gait disorder subtype.'6%163

There is a paucity of studies evaluating therapeutic inter-
ventions for SD, specifically in PD. A class-1V study showed
that sex therapy can be useful.'®*

Erectile dysfunction is the only SD with available evi-
dence-based treatment. Currently approved treatments fo-
cus on drugs that inhibit cGMP-specific phosphodiesterase
type 5, such as sildenafil and tadalafil. They increase blood
flow in the cavernous bodies of the penis, aiding erection,
and its maintenance. Sildenafil is safe and effective in im-
proving erectile functioning in men with PD.'®> The use of
these drugs increases the risk of postural hypotension; thus,
short-acting medications such as sildenafil may be pre-
ferred.'? Alternatives for erectile dysfunction in PD include
intracavernosal injection of alprostadil (prostaglandin E1),
vacuum pump devices, and surgical placement of penile
prosthesis.'®3

Okun et al. showed that transdermal testosterone im-
proved decreased libido and/or erectile dysfunction symp-
toms in men with PD.'%°

Female sexual dysfunctionin PD is even less discussed and
harder to manage. Women with PD may have inadequate
lubrication, loose urine during sex, and have .‘;morgasmia.167
Therapeutic options are limited and include vaginal lubrica-
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tion, hormonal therapy, precoital voiding, treatment of over-
active bladder, and psychotherapy.'*?

Therefore, to treat erectile dysfunction in PD patients,
sildenafil is clinically useful (level A).

In conclusion, the treatment of nonmotor symptoms of PD
continues to pose a significant challenge for healthcare
professionals. Meanwhile, therapeutic options are available,
though their effectiveness is variable. Individualized treat-
ments, based on the specific needs of each patient and
evidence from the literature, remain essential to optimizing
the quality of life for PD patients.

Authors’ Contributions

DPM, RAS: lead writers of the original draft, manuscript
and editing; RGC, FECC: critical review of the manuscript.
The other authors contributed equally to the writing of
the manuscript.

Conflict of Interest

DPM has been on the speakers’ bureau and/or has acted as
a consultant for AbbVie, Zambon, FQM, and Teva. JBP:
received honoraria from AbbVie for lecture and congress
travel support from Teva. MVDC: received honoraria and
congress travel support from Teva. MS: received honorar-
ia and congress travel support for Teva. MH: has been on
the speaker’s bureau/advisory board and/or support
and/or elaboration of material for continuing medical
education for Teva, Zambon, and FQM. PC: has been on
the speakers bureau and/or has acted as consultant and/or
development of continuing medical education materials
for Aché, Danone, Eurofarma, Knight Therapeutics, and
Roche; as well as participation in a clinical trial sponsored
by Novo Nordisk. RAS: has been on the speakers’ bureau
and/or has acted as consultant for FQM, Teva, Abbvie, and
Zambon.

RGC, PRPB, FECC, ACF, ANB, AH, BLSL, EMABQ, ERFB, GHCS,
MR, MSGR, NRAFM, RN, RNDR, RP, VT, and YCN have no
conflict of interest to declare.

References

Saba RA, Maia DP, Cardoso FEC, et al. Guidelines for Parkinson’s
disease treatment: consensus from the Movement Disorders
Scientific Department of the Brazilian Academy of Neurology -
motor symptoms. Arq Neuropsiquiatr 2022;80(03):316-329.
Doi: 10.1590/0004-282X-ANP-2021-0282

Gronseth GS, Cox ], Gloss D, et al. On behalf of the Guideline
Development, Dissemination, and Implementation Subcommit-
tee of the American Academy of Neurology. 2017. Clinical
Practice Guideline Process Manual, 2017 ed. 2017 Edition.
Emre M, Aarsland D, Brown R, et al. Clinical diagnostic criteria for
dementia associated with Parkinson’s disease. Mov Disord 2007;
22(12):1689-1707, quiz 1837. Doi: 10.1002/mds.21507

Litvan [, Goldman ]G, Troster Al, et al. Diagnostic criteria for mild
cognitive impairment in Parkinson’s disease: Movement Disor-
der Society Task Force guidelines. Mov Disord 2012;27(03):
349-356. Doi: 10.1002/mds.24893

Hely MA, Reid WG], Adena MA, Halliday GM, Morris JGL. The
Sydney multicenter study of Parkinson’s disease: the inevitabil-
ity of dementia at 20 years. Mov Disord 2008;23(06):837-844.
Doi: 10.1002/mds.21956

N

w

IN

i



Parkinson’s disease guideline for non-motor management

6 Parmera |B, Tumas V, Ferraz HB, et al. Diagnosis and manage-

ment of Parkinson’s disease dementia and dementia with Lewy

bodies: recommendations of the Scientific Department of Cog-

nitive Neurology and Aging of the Brazilian Academy of Neurol-

ogy. Dement Neuropsychol 2022;16(3, Suppl 1)73-87. Doi:

10.1590/1980-5764-DN-2022-S101

Sawada H, Oeda T, Kohsaka M, et al. Early-start vs delayed-start

donepezil against cognitive decline in Parkinson disease: a

randomized clinical trial. Expert Opin Pharmacother 2021;22

(03):363-371. Doi: 10.1080/14656566.2020.1855105

Ikeda M, Mori E, Matsuo K, Nakagawa M, Kosaka K. Donepezil

for dementia with Lewy bodies: a randomized, placebo-con-

trolled, confirmatory phase III trial. Alzheimers Res Ther 2015;7

(01):4

Sawada H, Oeda T, Kohsaka M, et al. Early use of donepezil

against psychosis and cognitive decline in Parkinson’s disease: a

randomised controlled trial for 2 years. J] Neurol Neurosurg

Psychiatry 2018;89(12):1332-1340. Doi: 10.1136/jnnp-2018-

318197

10 MoriE, Ikeda M, Nakagawa M, Miyagishi H, Yamaguchi H, Kosaka

K. Effects of Donepezil on Extrapyramidal Symptoms in Patients

with Dementia with Lewy Bodies: A Secondary Pooled Analysis

of Two Randomized-Controlled and Two Open-Label Long-Term

Extension Studies. Dement Geriatr Cogn Disord 2015;40(3-

4):186-198

Li Z, Yu Z, Zhang ], et al. Impact of Rivastigmine on Cognitive

Dysfunction and Falling in Parkinson’s Disease Patients. Eur

Neurol 2015;74(1-2):86-91

12 Mamikonyan E, Xie SX, Melvin E, Weintraub D. Rivastigmine for
mild cognitive impairment in Parkinson disease: a placebo-
controlled study. Mov Disord 2015;30(07):912-918. Doi:
10.1002/mds.26138

13 Wang HF, Yu JT, Tang SW, et al. Efficacy and safety of cholines-
terase inhibitors and memantine in cognitive impairment in
Parkinson’s disease, Parkinson’s disease dementia, and dementia
with Lewy bodies: systematic review with meta-analysis and
trial sequential analysis. ] Neurol Neurosurg Psychiatry 2015;86
(02):135-143. Doi: 10.1136/jnnp-2014-308764

14 Pagano G, Rengo G, Pasqualetti G, et al. Cholinesterase inhibitors
for Parkinson’s disease: a systematic review and meta-analysis. ]
Neurol Neurosurg Psychiatry 2015;86(07):767-773. Doi:
10.1136/jnnp-2014-309562

15 Meng YH, Wang PP, Song YX, Wang JH. Cholinesterase inhibitors
and memantine for Parkinson’s disease dementia and Lewy body
dementia: A meta-analysis. Exp Ther Med 2019;17(03):1611-
-1624. Doi: 10.3892/etm.2019.7111

16 Watts KE, Storr NJ, Barr PG, Rajkumar AP. Systematic review of
pharmacological interventions for people with Lewy body de-
mentia. Aging Ment Health 2023;27(02):203-216. Doi:
10.1080/13607863.2021.1972126

17 Knight R, Khondoker M, Magill N, Stewart R, Landau S. A
Systematic Review and Meta-Analysis of the Effectiveness of
Acetylcholinesterase Inhibitors and Memantine in Treating the
Cognitive Symptoms of Dementia. Dement Geriatr Cogn Disord
2018;45(3-4):131-151

18 Wesnes KA, Aarsland D, Ballard C, Londos E. Memantine
improves attention and episodic memory in Parkinson’s disease
dementia and dementia with Lewy bodies. Int ] Geriatr Psychia-
try 2015;30(01):46-54. Doi: 10.1002/gps.4217

19 Aarsland D, Ballard C, Walker Z, et al. Memantine in patients with
Parkinson’s disease dementia or dementia with Lewy bodies: a
double-blind, placebo-controlled, multicentre trial. Lancet Neu-
rol 2009;8(07):613-618. Doi: 10.1016/S1474-4422(09)70125-2

20 Weintraub D, Hauser RA, Elm JJ, Pagan F, Davis MD, Choudhry
AMODERATO Investigators. Rasagiline for mild cognitive im-
pairment in Parkinson’s disease: A placebo-controlled trial.
Mov Disord 2016;31(05):709-714. Doi: 10.1002/mds.26480

~

=5}

=}

21

22

23

24

25

26

27

Maia et al.

Frakey LL, Friedman JH. Cognitive Effects of Rasagiline in Mild-
to-Moderate Stage Parkinson’s Disease Without Dementia. |
Neuropsychiatry Clin Neurosci 2017;29(01):22-25

Reijnders JSAM, Ehrt U, Weber WE], Aarsland D, Leentjens AFG. A
systematic review of prevalence studies of depression in Par-
kinson’s disease. Mov Disord 2008;23(02):183-189, quiz 313.
Doi: 10.1002/mds.21810

Richard IH, McDermott MP, Kurlan R, et al; SAD-PD Study Group.
A randomized, double-blind, placebo-controlled trial of antide-
pressants in Parkinson disease. Neurology 2012;78(16):1229-
-1236. Doi: 10.1212/WNL.0b013e3182510e04

Menza M, Dobkin RD, Marin H, et al. A controlled trial of
antidepressants in patients with Parkinson disease and depres-
sion. Neurology 2009;72(10):886-892. Doi: 10.1212/01.
wnl.0000342174.55729.a3

Devos D, Dujardin K, Poirot I, et al. Comparison of desipramine
and citalopram treatments for depression in Parkinson’s disease:
a double-blind, randomized, placebo-controlled study. Mov
Disord 2008;23(06):850-857. Doi: 10.1002/mds.22053

Seppi K, Ray Chaudhuri K, Coelho M, et al; the collaborators of
the Parkinson’s Disease Update on Non-Motor Symptoms Study
Group on behalf of the Movement Disorders Society Evidence-
Based Medicine Committee. Update on treatments for nonmotor
symptoms of Parkinson’s disease-an evidence-based medicine
review. Mov Disord 2019;34(02):180-198. Doi: 10.1002/
mds.27757

Barone P, Poewe W, Albrecht S, et al. Pramipexole for the
treatment of depressive symptoms in patients with Parkinson’s
disease: a randomised, double-blind, placebo-controlled trial.
Lancet Neurol 2010;9(06):573-580. Doi: 10.1016/S1474-4422
(10)70110-6

28 Jiang DQ, Jiang LL, Wang Y, Li MX. The role of pramipexole in the

29

30

3

32

33

34

35

36

37

treatment of patients with depression and Parkinson’s disease: A
meta-analysis of randomized controlled trials. Asian J Psychiatr
2021;61:102691. Doi: 10.1016/j.ajp.2021.102691

Dissanayaka NN, Forbes EJ, Perepezko K, et al. Phenomenology of
atypical anxiety disorders in Parkinson’s disease: a systematic
review. Am ] Geriatr Psychiatry 2022;30(09):1026-1050. Doi:
10.1016/j.jagp.2022.04.014

Weintraub D, Aarsland D, Biundo R, Dobkin R, Goldman J, Lewis
S. Management of psychiatric and cognitive complications in
Parkinson’s disease. BMJ 2022;379:e068718. Doi: 10.1136/bmj-
2022-068718

Schneider RB, Auinger P, Tarolli CG, lourinets |, Gil-Diaz MC,
Richard [H. A trial of buspirone for anxiety in Parkinson’s disease:
Safety and tolerability. Parkinsonism Relat Disord 2020;
81:69-74. Doi: 10.1016/j.parkreldis.2020.09.006

Grimes D, Fitzpatrick M, Gordon ], et al. Canadian guideline for
Parkinson disease. CMAJ] 2019;191(36):E989-E1004. Doi:
10.1503/cmaj.181549

Ferreira JJ, Katzenschlager R, Bloem BR, et al. Summary of the
recommendations of the EFNS/MDS-ES review on therapeutic
management of Parkinson’s disease. Eur ] Neurol 2013;20(01):
5-15. Doi: 10.1111/j.1468-1331.2012.03878.x

Lieberman JA, Tasman A. Handbook of Psychiatric drugs. West
Sussex. England: John Wiley & Sons; 2006

Pollak P, Tison F, Rascol O, et al. Clozapine in drug induced
psychosis in Parkinson’s disease: a randomised, placebo con-
trolled study with open follow up. ] Neurol Neurosurg Psychiatry
2004;75(05):689-695. Doi: 10.1136/jnnp.2003.024722
Srisurapanont M, Suradom C, Suttajit S, Kongsaengdao S, Man-
eeton B. Second-generation antipsychotics for Parkinson’s dis-
ease psychosis: A systematic review and network meta-analysis.
Gen Hosp Psychiatry 2024;87:124-133

Parkinson Study Group. Low-dose clozapine for the treatment of
drug-induced psychosis in Parkinson’s disease. N Engl ] Med
1999;340(10):757-763. Doi: 10.1056/NEJM199903113401003

Arquivos de Neuro-Psiquiatria  Vol. 83 No. 1/2025 © 2025. The Author(s).

11



12 Parkinson’s disease guideline for non-motor management

38

39

40

a4

42

43

44

46

47

48

49

50

51

52

53

54

55

Arquivos de Neuro-Psiquiatria

The French Clozapine Parkinson Study Group. Clozapine in drug-
induced psychosis in Parkinson’s disease. Lancet 1999;353
(9169):2041-2042. Doi: 10.1016/S0140-6736(99)01740-4
Breier A, Sutton VK, Feldman PD, et al. Olanzapine in the
treatment of dopamimetic-induced psychosis in patients with
Parkinson’s disease. Biol Psychiatry 2002;52(05):438-445. Doi:
10.1016/S0006-3223(02)01423-9

Chacko RC, Hurley RA, Harper RG, Jankovic], Cardoso F. Clozapine
for acute and maintenance treatment of psychosis in Parkinson’s
disease. ] Neuropsychiatry Clin Neurosci 1995;7(04):471-475
Factor SA, Friedman JH, Lannon MC, Oakes D, Bourgeois KPar-
kinson Study Group. Clozapine for the treatment of drug-in-
duced psychosis in Parkinson’s disease: results of the 12 week
open label extension in the PSYCLOPS trial. Mov Disord 2001;16
(01):135-139. Doi: 10.1002/1531-8257(200101)16:1<135:
AID-MDS1021>3.0.CO;2-X

Wolters EC, Hurwitz TA, Mak E, et al. Clozapine in the treatment
of parkinsonian patients with dopaminomimetic psychosis.
Neurology 1990;40(05):832-834. Doi: 10.1212/WNL.40.5.832
Reddy S, Factor SA, Molho ES, Feustel PJ. The effect of quetiapine
on psychosis and motor function in parkinsonian patients with
and without dementia. Mov Disord 2002;17(04):676-681. Doi:
10.1002/mds.10242

Fernandez HH, Trieschmann ME, Burke MA, Jacques C, Friedman
JH. Long-term outcome of quetiapine use for psychosis among
Parkinsonian patients. Mov Disord 2003;18(05):510-514. Doi:
10.1002/mds.10482

Juncos JL, Roberts V], Evatt ML, et al. Quetiapine improves
psychotic symptoms and cognition in Parkinson’s disease. Mov
Disord 2004;19(01):29-35. Doi: 10.1002/mds.10632

Prohorov T, Klein C, Miniovitz A, Dobronevsky E, Rabey JM. The
effect of quetiapine in psychotic Parkinsonian patients with and
without dementia. An open-labeled study utilizing a structured
interview. ] Neurol 2006;253(02):171-175. Doi: 10.1007/s00415-
005-0057-0

Ondo WG, Tintner R, Voung KD, Lai D, Ringholz G. Double-blind,
placebo-controlled, unforced titration parallel trial of quetiapine
for dopaminergic-induced hallucinations in Parkinson’s disease.
Mov Disord 2005;20(08):958-963. Doi: 10.1002/mds.20694
Rabey ]M, Prokhorov T, Miniovitz A, Dobronevsky E, Klein C.
Effect of quetiapine in psychotic Parkinson’s disease patients: a
double-blind labeled study of 3 months’ duration. Mov Disord
2007;22(03):313-318. Doi: 10.1002/mds.21192

Morgante L, Epifanio A, Spina E, et al. Quetiapine and clozapine in
parkinsonian patients with dopaminergic psychosis. Clin Neuro-
pharmacol 2004;27(04):153-156

Merims D, Balas M, Peretz C, Shabtai H, Giladi N. Rater-blinded,
prospective comparison: quetiapine versus clozapine for Par-
kinson’s disease psychosis. Clin Neuropharmacol 2006;29(06):
331-337

Goetz CG, Blasucci LM, Leurgans S, Pappert EJ. Olanzapine and
clozapine: comparative effects on motor function in hallucinat-
ing PD patients. Neurology 2000;55(06):789-794. Doi: 10.1212/
WNL.55.6.789

Ondo WG, Levy JK, Vuong KD, Hunter C, Jankovic J. Olanzapine
treatment for dopaminergic-induced hallucinations. Mov Disord
2002;17(05):1031-1035. Doi: 10.1002/mds.10171

Leopold NA. Risperidone treatment of drug-related psychosis
in patients with parkinsonism. Mov Disord 2000;15(02):301-304.
Doi: 10.1002/1531-8257(200003)15:2<301:AID-MDS1026> 3.0.
CO;2-]

Mohr E, Mendis T, Hildebrand K, De Deyn PP. Risperidone in the
treatment of dopamine-induced psychosis in Parkinson’s disease:
an open pilot trial. Mov Disord 2000;15(06):1230-1237. Doi:
10.1002/1531-8257(200011)15:6<1230:AID-MDS1032>3.0.
C0;2-0

Debove I, Paschen S, Amstutz D, et al; and the Members
of the ICBD in PD Management Consensus Group. Manage-

Vol. 83 No. 1/2025 © 2025. The Author(s).

Maia et al.

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

7

72

ment of Impulse Control and Related Disorders in Parkinson’s
Disease: An Expert Consensus. Mov Disord 2024;39(02):
235-248

Fenu S, Wardas |, Morelli M. Impulse control disorders and
dopamine dysregulation syndrome associated with dopamine
agonist therapy in Parkinson’s disease. Behav Pharmacol 2009;
20(5-6):363-379. Doi: 10.1097/FBP.0b013e32832b89d2
Lester ], Gonzalez-Aleman G, Zuniga-Ramirez C, Diaz-Pascuali SP,
Raina-Castellino GB, Micheli-Gould F. [Pathological gambling
associated with pramipexole use in Parkinson’s disease]. Rev
Neurol 2006;43(05):316-318

Thomas A, Bonanni L, Gambi F, Di lorio A, Onoftj M. Pathological
gambling in Parkinson disease is reduced by amantadine. Ann
Neurol 2010;68(03):400-404. Doi: 10.1002/ana.22053
ChungS, Bohnen NI, Albin RL, Frey KA, Miiller MLTM, Chervin RD.
Insomnia and sleepiness in Parkinson disease: associations with
symptoms and comorbidities. J Clin Sleep Med 2013;9(11):
1131-1137. Doi: 10.5664/jcsm.3172

Stocchi F, Barbato L, Nordera G, Berardelli A, Ruggieri S. Sleep
disorders in Parkinson’s disease. ] Neurol 1998;245(Suppl 1):
S15-518. Doi: 10.1007/s004150050209

Hadi F, Agah E, Tavanbakhsh S, et al. Safety and efficacy of
melatonin, clonazepam, and trazodone in patients with Parkin-
son’s disease and sleep disorders: a randomized, double-blind
trial. Neurol Sci 2022;43(10):6141-6148. Doi: 10.1007/s10072-
022-05906-z

Menza M, Dobkin RD, Marin H, et al. Treatment of insomnia in
Parkinson’s disease: a controlled trial of eszopiclone and place-
bo. Mov Disord 2010;25(11):1708-1714. Doi: 10.1002/
mds.23144

Pierantozzi M, Placidi F, Liguori C, et al. Rotigotine may improve
sleep architecture in Parkinson’s disease: a double-blind, ran-
domized, placebo-controlled polysomnographic study. Sleep
Med 2016;21:140-144. Doi: 10.1016/j.sleep.2015.11.017
Trenkwalder C, Kies B, Rudzinska M, et al; Recover Study Group.
Rotigotine effects on early morning motor function and sleep in
Parkinson’s disease: a double-blind, randomized, placebo-con-
trolled study (RECOVER). Mov Disord 2011;26(01):90-99. Doi:
10.1002/mds.23339

Dowling GA, Mastick ], Colling E, Carter JH, Singer CM, Aminoff
M]. Melatonin for sleep disturbances in Parkinson’s disease.
Sleep Med 2005;6(05):459-466. Doi: 10.1016/j.
sleep.2005.04.002

Medeiros CAM, Carvalhedo de Bruin PF, Lopes LA, Magalhaes MC,
de Lourdes Seabra M, de Bruin VMS. Effect of exogenous mela-
tonin on sleep and motor dysfunction in Parkinson’s disease. A
randomized, double blind, placebo-controlled study. ] Neurol
2007;254(04):459-464. Doi: 10.1007/s00415-006-0467-z
Schrempf W, Fauser M, Wienecke M, et al. Rasagiline improves
polysomnographic sleep parameters in patients with Parkin-
son’s disease: a double-blind, baseline-controlled trial. Eur ]
Neurol 2018;25(04):672-679. Doi: 10.1111/ene.13587

Avila A, Cardona X, Martin-Baranera M, et al. Agomelatine for
depression in Parkinson disease: additional effect on sleep and
motor dysfunction. ] Clin Psychopharmacol 2015;35(06):
719-723. Doi: 10.1097/JCP.0000000000000362

Shen Y, Lv QK, Xie WY, et al. Circadian disruption and sleep
disorders in neurodegeneration. Transl Neurodegener 2023;12
(01):8. Doi: 10.1186/s40035-023-00251-x

Shen Y, Huang JY, Li ], Liu CF. Excessive daytime sleepiness
in Parkinson’s disease: clinical implications and management.
Chin Med ] (Engl) 2018;131(08):974-981. Doi: 10.4103/0366-
6999.228342

Knie B, Mitra MT, Logishetty K, Chaudhuri KR. Excessive daytime
sleepiness in patients with Parkinson’s disease. CNS Drugs 2011;
25(03):203-212. Doi: 10.2165/11538130-000000000-00000
Ondo WG, Dat Vuong K, Khan H, Atassi F, Kwak C, Jankovic J.
Daytime sleepiness and other sleep disorders in Parkinson’s



73

74

75

76

77

78

79

80

8

82

83

84

85

86

87

88

89

Parkinson’s disease guideline for non-motor management

disease. Neurology 2001;57(08):1392-1396. Doi: 10.1212/
WNL.57.8.1392

Hauser RA, Gauger L, Anderson WM, Zesiewicz TA. Pramipexole-
induced somnolence and episodes of daytime sleep. Mov Disord
2000;15(04):658-663.  Doi:  10.1002/1531-8257(200007)
15:4<658:AID-MDS1012>3.0.CO;2-B

Paus S, Brecht HM, Koster J, Seeger G, Klockgether T, Wiillner U.
Sleep attacks, daytime sleepiness, and dopamine agonists in
Parkinson’s disease. Mov Disord 2003;18(06):659-667. Doi:
10.1002/mds.10564

Hogl B, Saletu M, Brandauer E, et al. Modafinil for the treatment
of daytime sleepiness in Parkinson’s disease: a double-blind,
randomized, crossover, placebo-controlled polygraphic trial.
Sleep 2002;25(08):905-909. Doi: 10.1093/sleep/25.8.905
Ondo WG, Fayle R, Atassi F, Jankovic ]. Modafinil for daytime
somnolence in Parkinson’s disease: double blind, placebo
controlled parallel trial. ] Neurol Neurosurg Psychiatry 2005;
76(12):1636-1639. Doi: 10.1136/jnnp.2004.056526

Roth T, Schwartz JRL, Hirshkowitz M, Erman MK, Dayno |M,
Arora S. Evaluation of the safety of modafinil for treatment of
excessive sleepiness. ] Clin Sleep Med 2007;3(06):595-602. Doi:
10.5664/jcsm.26760

Mendonga DA, Menezes K, Jog MS. Methylphenidate improves
fatigue scores in Parkinson disease: a randomized controlled
trial. Mov Disord 2007;22(14):2070-2076. Doi: 10.1002/
mds.21599

Devos D, Krystkowiak P, Clement F, et al. Improvement of gait by
chronic, high doses of methylphenidate in patients with ad-
vanced Parkinson’s disease. | Neurol Neurosurg Psychiatry 2007;
78(05):470-475. Doi: 10.1136/jnnp.2006.103657

Rodrigues TM, Castro Caldas A, Ferreira ]]. Pharmacological
interventions for daytime sleepiness and sleep disorders in
Parkinson’s disease: Systematic review and meta-analysis. Par-
kinsonism Relat Disord 2016;27:25-34. Doi: 10.1016/j.parkrel-
dis.2016.04.011

Dauvilliers Y, Schenck CH, Postuma RB, et al. REM sleep behav-
iour disorder. Nat Rev Dis Primers 2018;4(01):19. Doi: 10.1038/
s41572-018-0019-3

Schenck CH, Mahowald MW. Long-term, nightly benzodiazepine
treatment of injurious parasomnias and other disorders of
disrupted nocturnal sleep in 170 adults. Am ] Med 1996;100
(03):333-337. Doi: 10.1016/S0002-9343(96)00019-1

Li SX, Lam SP, Zhang |, et al. A prospective, naturalistic follow-up
study of treatment outcomes with clonazepam in rapid eye
movement sleep behavior disorder. Sleep Med 2016;
21:114-120. Doi: 10.1016/j.sleep.2015.12.014

Kunz D, Mahlberg R. A two-part, double-blind, placebo-con-
trolled trial of exogenous melatonin in REM sleep behaviour
disorder. ] Sleep Res 2010;19(04):591-596. Doi: 10.1111/j.1365-
2869.2010.00833.x

During EH, Hernandez B, Miglis MG, et al. Sodium oxybate in
treatment-resistant rapid-eye-movement sleep behavior disor-
der. Sleep 2023;46(08):zsad103. Doi: 10.1093/sleep/zsad103
Plastino M, Gorgone G, Fava A, et al. Effects of safinamide on REM
sleep behavior disorder in Parkinson disease: A randomized,
longitudinal, cross-over pilot study. ] Clin Neurosci 2021;
91:306-312. Doi: 10.1016/j.jocn.2021.07.022

Kashihara K, Nomura T, Maeda T, et al. Beneficial Effects of
Ramelteon on Rapid Eye Movement Sleep Behavior Disorder
Associated with Parkinson’s Disease - Results of a Multicenter
Open Trial. Intern Med 2016;55(03):231-236

de Almeida CMO, Brito MMC, Bosaipo NB, et al. Cannabidiol for
Rapid Eye Movement Sleep Behavior Disorder. Mov Disord 2021;
36(07):1711-1715. Doi: 10.1002/mds.28550

Fantini ML, Gagnon JF, Filipini D, Montplaisir J. The effects of
pramipexole in REM sleep behavior disorder. Neurology
2003;61(10):1418-1420. Doi: 10.1212/01.WNL.0000091009.
63992.40

90

9

=

92

93

94

95

96

97

98

99

100

10

=

102

103

104

105

Maia et al.

WangY, Yang Y, WuH, Lan D, Chen Y, Zhao Z. Effects of Rotigotine
on REM Sleep Behavior Disorder in Parkinson Disease. ] Clin
Sleep Med 2016;12(10):1403-1409. Doi: 10.5664/jcsm.6200
Ringman JM, Simmons JH. Treatment of REM sleep behavior
disorder with donepezil: a report of three cases. Neurology
2000;55(06):870-871. Doi: 10.1212/WNL.55.6.870

Bamford CR. Carbamazepine in REM sleep behavior disorder.
Sleep 1993;16(01):33-34. Doi: 10.1093/sleep/16.1.33

Di Giacopo R, Fasano A, Quaranta D, Della Marca G, Bove F,
Bentivoglio AR. Rivastigmine as alternative treatment for refrac-
tory REM behavior disorder in Parkinson’s disease. Mov Disord
2012;27(04):559-561. Doi: 10.1002/mds.24925

Allen RP, Picchietti DL, Garcia-Borreguero D, et al; International
Restless Legs Syndrome Study Group. Restless legs
syndrome/Willis-Ekbom disease diagnostic criteria: updated
International Restless Legs Syndrome Study Group (IRLSSG)
consensus criteria-history, rationale, description, and signifi-
cance. Sleep Med 2014;15(08):860-873. Doi: 10.1016/j.
sleep.2014.03.025

Winkelmann J, Allen RP, Hogl B, et al. Treatment of restless legs
syndrome: Evidence-based review and implications for clinical
practice (Revised 2017)%. Mov Disord 2018;33(07):1077-1091.
Doi: 10.1002/mds.27360

Allen RP, Picchietti DL, Auerbach M, et al; International Restless
Legs Syndrome Study Group (IRLSSG) Evidence-based and con-
sensus clinical practice guidelines for the iron treatment of
restless legs syndrome/Willis-Ekbom disease in adults and
children: an IRLSSG task force report. Sleep Med 2018;
41:27-44. Doi: 10.1016/j.sleep.2017.11.019

Hogl B, Garcia-Borreguero D, Trenkwalder C, et al. Efficacy and
augmentation during 6 months of double-blind pramipexole for
restless legs syndrome. Sleep Med 2011;12(04):351-360. Doi:
10.1016/j.sleep.2010.06.005

Trenkwalder C, Stiasny-Kolster K, Kupsch A, Oertel WH, Koester ],
Reess J. Controlled withdrawal of pramipexole after 6 months of
open-label treatment in patients with restless legs syndrome.
Mov Disord 2006;21(09):1404-1410. Doi: 10.1002/mds.21047
Oertel W, Trenkwalder C, Bene§ H, et al; SP710 study group.
Long-term safety and efficacy of rotigotine transdermal patch for
moderate-to-severe idiopathic restless legs syndrome: a 5-year
open-label extension study. Lancet Neurol 2011;10(08):
710-720. Doi: 10.1016/S1474-4422(11)70123-2
Garcia-Borreguero D, Silber MH, Winkelman JW, et al. Guidelines
for the first-line treatment of restless legs syndrome/Willis-
Ekbom disease, prevention and treatment of dopaminergic
augmentation: a combined task force of the IRLSSG, EURLSSG,
and the RLS-foundation. Sleep Med 2016;21:1-11. Doi: 10.1016/
j-sleep.2015.12.010

Allen RP, Chen C, Garcia-Borreguero D, et al. Comparison of
pregabalin with pramipexole for restless legs syndrome. N Engl |
Med 2014;370(07):621-631. Doi: 10.1056/NEJMoa1313131
Garcia-Borreguero D, Larrosa O, de la Llave Y, Verger K, Masramon
X, Hernandez G. Treatment of restless legs syndrome with gaba-
pentin: a double-blind, cross-over study. Neurology 2002;59(10):
1573-1579. Doi: 10.1212/01.WNL.0000037229.35129.88

Inoue Y, Uchimura N, Kuroda K, Hirata K, Hattori N. Long-term
efficacy and safety of gabapentin enacarbil in Japanese restless legs
syndrome patients. Prog Neuropsychopharmacol Biol Psychiatry
2012;36(02):251-257. Doi: 10.1016/j.pnpbp.2011.12.019

Inoue Y, Hirata K, Uchimura N, Kuroda K, Hattori N, Takeuchi M.
Gabapentin enacarbil in Japanese patients with restless legs
syndrome: a 12-week, randomized, double-blind, placebo-con-
trolled, parallel-group study. Curr Med Res Opin 2013;29(01):
13-21. Doi: 10.1185/03007995.2012.751808

Walters AS, Wagner ML, Hening WA, et al. Successful treatment
of the idiopathic restless legs syndrome in a randomized double-
blind trial of oxycodone versus placebo. Sleep 1993;16(04):
327-332. Doi: 10.1093/sleep/16.4.327

Arquivos de Neuro-Psiquiatria  Vol. 83 No. 1/2025 © 2025. The Author(s).

13



14

Parkinson’s disease guideline for non-motor management

106

107

108

109

110

112

113

114

115

116

117

118

119

120

12

122

123

Arquivos de Neuro-Psiquiatria

de Almeida CMO, Brito MMC, Bosaipo NB, et al. The Effect of
Cannabidiol for Restless Legs Syndrome/Willis-Ekbom Disease in
Parkinson’s Disease Patients with REM Sleep Behavior Disorder:
A Post Hoc Exploratory Analysis of Phase 2/3 Clinical Trial.
Cannabis Cannabinoid Res 2023;8(02):374-378. Doi: 10.1089/
can.2023.0042

Trotti LM, Becker LA. Iron for the treatment of restless legs
syndrome. Cochrane Database Syst Rev 2019;1(01):CD007834.
Doi: 10.1002/14651858.CD007834.pub3

Zhou X, Du J, Liang Y, et al. The Efficacy and Safety of Pharmaco-
logical Treatments for Restless Legs Syndrome: Systemic Review
and Network Meta-Analysis. Front Neurosci 2021;15:751643
Allen RP, Adler CH, Du W, Butcher A, Bregman DB, Earley CJ.
Clinical efficacy and safety of IV ferric carboxymaltose (FCM)
treatment of RLS: a multi-centred, placebo-controlled prelimi-
nary clinical trial. Sleep Med 2011;12(09):906-913. Doi:
10.1016/j.sleep.2011.04.014

Yu Q, Hu X, Zheng T, et al. Obstructive sleep apnea in Parkinson’s
disease: A prevalent, clinically relevant and treatable feature.
Parkinsonism Relat Disord 2023;115:105790. Doi: 10.1016/j.
parkreldis.2023.105790

Sun AP, Liu N, Zhang YS, Zhao HY, Liu XL. The relationship
between obstructive sleep apnea and Parkinson’s disease: a
systematic review and meta-analysis. Neurol Sci 2020;41(05):
1153-1162. Doi: 10.1007/s10072-020-04338-0

Gros P, Mery VP, Lafontaine AL, et al. Obstructive sleep apnea in
Parkinson’s disease patients: effect of Sinemet CR taken at
bedtime. Sleep Breath 2016;20(01):205-212. Doi: 10.1007/
s11325-015-1235-1

Crosta F, Desideri G, Marini C. Obstructive sleep apnea syndrome
in Parkinson’s disease and other parkinsonisms. Funct Neurol
2017;32(03):137-141

Harmell AL, Neikrug AB, Palmer BW, et al. Obstructive Sleep
Apnea and Cognition in Parkinson’s disease. Sleep Med 2016;
21:28-34. Doi: 10.1016/j.sleep.2015.12.010

Kaminska M, Mery VP, Lafontaine AL, et al. Change in Cognition
and Other Non-Motor Symptoms With Obstructive Sleep Apnea
Treatment in Parkinson Disease. ] Clin Sleep Med 2018;14(05):
819-828. Doi: 10.5664/jcsm.7196

Neikrug AB, Liu L, Avanzino JA, et al. Continuous positive airway
pressure improves sleep and daytime sleepiness in patients with
Parkinson disease and sleep apnea. Sleep 2014;37(01):177-185.
Doi: 10.5665/sleep.3354

Lou JS. Physical and mental fatigue in Parkinson’s disease:
epidemiology, pathophysiology and treatment. Drugs Aging
2009;26(03):195-208

Lim TT, Kluger BM, Rodriguez RL, et al. Rasagiline for the
symptomatic treatment of fatigue in Parkinson’s disease. Mov
Disord 2015;30(13):1825-1830. Doi: 10.1002/mds.26372
Kluger BM, Rakowski D, Christian M, et al. Randomized,
Controlled Trial of Acupuncture for Fatigue in Parkinson’s
Disease. Mov Disord 2016;31(07):1027-1032. Doi: 10.1002/
mds.26652

Broen MPG, Braaksma MM, Patijn ], Weber WE]. Prevalence of
pain in Parkinson’s disease: a systematic review using the
modified QUADAS tool. Mov Disord 2012;27(04):480-484.
Doi: 10.1002/mds.24965

Rukavina K, Batzu L, Boogers A, Abundes-Corona A, Bruno V,
Chaudhuri KR. Non-motor complications in late stage Parkin-
son’s disease: recognition, management and unmet needs. Ex-
pert Rev Neurother 2021;21(03):335-352. Doi: 10.1080/
14737175.2021.1865732

Djaldetti R, Yust-Katz S, Kolianov V, Melamed E, Dabby R. The
effect of duloxetine on primary pain symptoms in Parkinson
disease. Clin Neuropharmacol 2007;30(04):201-205

Iwaki H, Ando R, Tada S, et al. A double-blind, randomized
controlled trial of duloxetine for pain in Parkinson’s disease. ]
Neurol Sci 2020;414:116833. Doi: 10.1016/j.jns.2020.116833

Vol. 83 No. 1/2025 © 2025. The Author(s).

Maia et al.

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

Kassubek ], Chaudhuri KR, Zesiewicz T, et al. Rotigotine trans-
dermal system and evaluation of pain in patients with Parkin-
son’s disease: a post hoc analysis of the RECOVER study. BMC
Neurol 2014;14:42. Doi: 10.1186/1471-2377-14-42

Rascol O, Zesiewicz T, Chaudhuri KR, et al. A Randomized
Controlled Exploratory Pilot Study to Evaluate the Effect of
Rotigotine Transdermal Patch on Parkinson’s Disease-Associated
Chronic Pain. ] Clin Pharmacol 2016;56(07):852-861. Doi:
10.1002/jcph.678

Borgohain R, Szasz ], Stanzione P, et al; Study 016 Investigators.
Randomized trial of safinamide add-on to levodopa in Parkin-
son’s disease with motor fluctuations. Mov Disord 2014;29(02):
229-237. Doi: 10.1002/mds.25748

Schapira A, Fox S, Hauser R, Jankovic], Kulisevsky ], PahwaR, et al.
SETTLE study design: A 24-week, double-blind, placebo-con-
trolled study of the efficacy and safety of safinamide as add-on
therapy to levodopa in patients with Parkinson’s disease (post-
er). Mov Disord 2010;25:5308

Cattaneo C, Barone P, Bonizzoni E, Sardina M. Effects of Safina-
mide on Pain in Fluctuating Parkinson’s Disease Patients: A Post-
Hoc Analysis. ] Parkinsons Dis 2017;7(01):95-101

Trenkwalder C, Chaudhuri KR, Martinez-Martin P, et al; PANDA
study group. Prolonged-release oxycodone-naloxone for treat-
ment of severe pain in patients with Parkinson’s disease (PAN-
DA): a double-blind, randomised, placebo-controlled trial.
Lancet Neurol 2015;14(12):1161-1170. Doi: 10.1016/S1474-
4422(15)00275-9

Brefel-Courbon C, Harroch E, Marques A, et al. Oxycodone or
Higher Dose of Levodopa for the treatment os parkinsonian
Central Pain: OXYDOPA trial. Mov Disord 2024;39(09):1533-
-1543. Doi: 10.1002/mds.29878

Colloca L, Ludman T, Bouhassira D, et al. Neuropathic pain. Nat
Rev Dis Primers 2017;3:17002. Doi: 10.1038/nrdp.2017.2
Perez Lloret S, Amaya M, Merello M. Pregabalin-induced parkin-
sonism: a case report. Clin Neuropharmacol 2009;32(06):
353-354

Yu SW, Lin SH, Tsai CC, et al. Acupuncture Effect and Mechanism
for Treating Pain in Patients With Parkinson’s Disease. Front
Neurol 2019;10:1114

Di Luca DG, Gilmour GS, Fearon C, et al. A Phase Ib, Double Blind,
Randomized Study of Cannabis Qil for Pain in Parkinson’s
Disease. Mov Disord Clin Pract 2023;10(07):1114-1119. Doi:
10.1002/mdc3.13352

Nguy V, Barry BK, Moloney N, et al. Exercise-induced hypoalgesia
is present in people with Parkinson’s disease: Two observational
cross-sectional studies. Eur ] Pain 2019;23(07):1329-1339. Doi:
10.1002/j.1532-2149.2019.00977 X

Palma JA, Kaufmann H. Clinical Trials for Neurogenic Orthostatic
Hypotension: A Comprehensive Review of Endpoints, Pitfalls,
and Challenges. Semin Neurol 2020;40(05):523-539. Doi:
10.1055/s-0040-1703571

Gibbons CH, Schmidt P, Biaggioni I, et al. The recommendations
of a consensus panel for the screening, diagnosis, and treatment
of neurogenic orthostatic hypotension and associated supine
hypertension. ] Neurol 2017;264(08):1567-1582. Doi: 10.1007/
s00415-017-8532-5

Smith W, Wan H, Much D, Robinson AG, Martin P. Clinical benefit
of midodrine hydrochloride in symptomatic orthostatic hypo-
tension: a phase 4, double-blind, placebo-controlled, random-
ized, tilt-table study. Clin Auton Res 2016;26(04):269-277. Doi:
10.1007/s10286-016-0370-1

Kaufmann H, Freeman R, Biaggioni I, et al; NOH301 Investigators.
Droxidopa for neurogenic orthostatic hypotension: a random-
ized, placebo-controlled, phase 3 trial. Neurology 2014;83(04):
328-335. Doi: 10.1212/WNL.0000000000000673

Schindler A, Pizzorni N, Cereda E, et al. Consensus on the
treatment of dysphagia in Parkinson’s disease. | Neurol Sci
2021;430:120008. Doi: 10.1016/.jns.2021.120008



14

142

143

144

145

146

147

148

149

150

15

152

153

Parkinson’s disease guideline for non-motor management

Gandhi P, Steele CM. Effectiveness of Interventions for Dysphagia
in Parkinson Disease: A Systematic Review. Am ] Speech Lang
Pathol 2022;31(01):463-485. Doi: 10.1044/2021_AJSLP-20-
00256

Isaacson ], Patel S, Torres-Yaghi Y, Pagan F. Sialorrhea in Parkin-
son’s disease. Toxins (Basel) 2020;12(11):691

Palma JA, Kaufmann H. Treatment of autonomic dysfunction in
Parkinson disease and other synucleinopathies. Mov Disord
2018;33(03):372-390. Doi: 10.1002/mds.27379

Chen SY, Ravindran G, Zhang Q, Kisely S, Siskind D.
Treatment Strategies for Clozapine-Induced Sialorrhea: A Sys-
tematic Review and Meta-analysis. CNS Drugs 2019;33(03):
225-238

Zesiewicz TA, Evatt M, Vaughan CP, et al; Non-Motor Working
Group of the Parkinson Study Group (PSG) Randomized, con-
trolled pilot trial of solifenacin succinate for overactive bladder
in Parkinson’s disease. Parkinsonism Relat Disord 2015;21(05):
514-520. Doi: 10.1016/j.parkreldis.2015.02.007

Abraham DS, Pham Nguyen TP, Newcomb CW, et al. Comparative
safety of antimuscarinics versus mirabegron for overactive
bladder in Parkinson disease. Parkinsonism Relat Disord 2023;
115(0ct):105822

Giannantoni A, Conte A, Proietti S, et al. Botulinum toxin type A
in patients with Parkinson’s disease and refractory overactive
bladder. ] Urol 2011;186(03):960-964. Doi: 10.1016/j.
juro.2011.04.017

Williams L), Griffith ], Waller SE, Kwan VP, Fung VSC. The
profound impact of gastrointestinal stasis on levodopa response
in Parkinson’s disease. Mov Disord Clin Pract 2022;9(03):
394-396. Doi: 10.1002/mdc3.13469

Warnecke T, Schdfer KH, Claus I, Del Tredici K, Jost WH. Gastro-
intestinal involvement in Parkinson’s disease: pathophysiology,
diagnosis, and management. NPJ Parkinsons Dis 2022;8(01):31.
Doi: 10.1038/s41531-022-00256-5

Zangaglia R, Martignoni E, Glorioso M, et al. Macrogol for the
treatment of constipation in Parkinson’s disease. A randomized
placebo-controlled study. Mov Disord 2007;22(09):1239-1244.
Doi: 10.1002/mds.21453

Pedrosa Carrasco AJ, Timmermann L, Pedrosa DJ. Management of
constipation in patients with Parkinson’s disease. NP] Parkinsons
Dis 2018;4:6

Ondo WG, Kenney C, Sullivan K, et al. Placebo-controlled trial of
lubiprostone for constipation associated with Parkinson disease.
Neurology 2012;78(21):1650-1654. Doi:  10.1212/WNL.
0b013e318256f20f

Barichella M, Pacchetti C, Bolliri C, et al. Probiotics and prebiotic
fiber for constipation associated with Parkinson disease: An RCT.
Neurology 2016;87(12):1274-1280. Doi: 10.1212/WNL.0000000
000003103

154

155

156

157

158

159

160

161

162

163

164

165

166

167

Maia et al.

Tan AH, Lim SY, Chong KKA, et al. Probiotics for constipation in
Parkinson disease: A randomized placebo-controlled study. Neu-
rology 2021;96(05):e772-e782. Doi: 10.1212/WNL.000000
0000011780

Ibrahim A, Ali RAR, Manaf MRA, et al. Multi-strain probiotics
(Hexbio) containing MCP BCMC strains improved constipation
and gut motility in Parkinson’s disease: A randomised controlled
trial. PLoS One 2020;15(12):e0244680

McClurg D, Walker K, Aitchison P, et al. Abdominal Massage for
the Relief of Constipation in People with Parkinson’s: A Qualita-
tive Study. Parkinsons Dis 2016;2016:4842090

Freitas ME, Algaraawi A, Lang AE, Liu LWC. Linaclotide and
Prucalopride for Management of Constipation in Patients with
Parkinsonism. Mov Disord Clin Pract 2018;5(02):218-220

Si K, Ito M, Matsuba K, Shimono T. The effects of lactulose on
constipation in patients with Parkinson’s disease: An explorato-
ry pilot study. Neurol Sci 2024;10:35

Soliman H, Coffin B, Gourcerol G. Gastroparesis in Parkinson
disease: pathophysiology and clinical management. Brain Sci
2021;11(07):831. Doi: 10.3390/brainsci11070831

Skjerbak C, Knudsen K, Horsager ], Borghammer P. Gastrointes-
tinal dysfunction in Parkinson’s disease. J Clin Med 2021;10(03):
493. Doi: 10.3390/jcm10030493

Soykan I, Sarosiek I, Shifflett ], Wooten GF, McCallum RW. Effect
of chronic oral domperidone therapy on gastrointestinal symp-
toms and gastric emptying in patients with Parkinson’s disease.
Mov Disord 1997;12(06):952-957. Doi: 10.1002/mds.8701
20611

Raciti L, De Cola MC, Ortelli P, et al. Sexual dysfunction in
Parkinson disease: a multicenter Italian cross-sectional study
on a still overlooked problem. | Sex Med 2020;17(10):1914-
-1925. Doi: 10.1016/j.jsxm.2020.06.007

Pfeiffer RF. Autonomic dysfunction in Parkinson’s disease. Neu-
rotherapeutics 2020;17(04):1464-1479. Doi: 10.1007/s13311-
020-00895-6

Bronner G, Korczyn AD. The Role of Sex Therapy in the Manage-
ment of Patients with Parkinson’s Disease. Mov Disord Clin Pract
2017;5(01):6-13

Bernard BA, Metman LV, Levine L, Ouyang B, Leurgans S, Goetz
CG. Sildenafil in the Treatment of Erectile Dysfunction in
Parkinson’s Disease. Mov Disord Clin Pract 2016;4(03):
412-415

Okun MS, Walter BL, McDonald WM, et al. Beneficial effects of
testosterone replacement for the nonmotor symptoms of Par-
kinson disease. Arch Neurol 2002;59(11):1750-1753. Doi:
10.1001/archneur.59.11.1750

Margolesky ], Betté S, Singer C. Management of urologic and
sexual dysfunction in Parkinson disease. Clin Geriatr Med 2020;
36(01):69-80. Doi: 10.1016/j.cger.2019.08.007

Arquivos de Neuro-Psiquiatria  Vol. 83 No. 1/2025 © 2025. The Author(s).

15



