THERAPEUTIC ADVANCES in
Neurological Disorders

Review

Optimized use of safinamide as an add-on
therapy in Asian patients with Parkinson’s
disease: a narrative review and expert
opinion

Jong Sam Baik, Young Hee Sung, Ruey-Meei Wu, Chin-Song Lu
and Roongroj Bhidayasiri

Abstract: Parkinson’s disease (PD) imposes a large burden on Asian countries and threatens
to grow rapidly as Asian populations age. PD phenotypes in Asian patients differ from those
reported in the West, yet management generally follows a similar approach. Levodopa
(L-dopa) is a mainstay of therapy and is typically followed by the addition of a catechol-0-
methyltransferase inhibitor or a monoamine oxidase-B (MAO-B) inhibitor to address the
wearing-off effect. There is little guidance on switching between MAO-B inhibitors or other
adjunct therapies that consider the newer evidence for safinamide as an add-on PD therapy
in Asian patients. Therefore, a group of PD experts in Asia evaluated the evidence supporting
safinamide for the treatment of PD with a focus on integrating this treatment option into local
clinical practice. A narrative review was conducted to identify supportive evidence for the
formulation of summary statements on key topics. The efficacy and safety of safinamide added
to L-dopa in Asian patients with PD are supported by both clinical trials and observational
data, including two randomized trials enrolling exclusively Asian patients (n=406; n=307) and
an Asian subpopulation analysis from another randomized trial (n=173). Safinamide reduces
wear-off duration and has beneficial effects on motor symptoms of PD, with good tolerability
outcomes. Safinamide may also have beneficial effects on non-motor symptoms of PD such
as urinary symptoms, apathy and sleep disturbances, and it is a suitable treatment for older
patients. Overall, safinamide is an effective and well-tolerated treatment for the wear-off
effect of L-dopa in Asian patients and, during long-term treatment, might reduce the risk

of dyskinesia in patients without pre-existing dyskinesia. Additional research is needed to
better understand the role of safinamide for patients with fluctuating pain, the dose-effect
relationship of safinamide in Asian patients and the efficacy of safinamide in Asian patients
with early-onset PD.

Plain language summary

A medical research summary on how use the drug safinamide in Asian patients with
Parkinson’s disease

Parkinson's disease is a growing problem in Asia as populations age. The treatment
approach in Asia is similar to other parts of the world, even though Parkison’s disease
might affect Asian patients differently. A common treatment is Levodopa (L-dopal, often
combined with other drugs to address ‘wear-off’ effects, which occur when L-dopa stops
working before the next dose.
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This article focuses on safinamide, a drug used with L-dopa to manage Parkinson’s
disease. Asian neurologists reviewed studies to find the best ways to use safinamide in
Asian patients. Research shows that safinamide helps reduce wear-off effects, improves
movement, and eases some non-movement symptoms like bladder issues and sleep
problems. Safinamide is well tolerated, works well for older patients, and may lower the
risk of unwanted movements (dyskinesias) in long-term treatment.

The authors recommend safinamide as an option for managing Parkinson’s disease
in Asian patients. However, they call for more research on its effects on pain, the right
doses, and how it works for younger patients with Parkinson’s disease.
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Introduction

The burden of PD in Asia and its clinical
characteristics

Parkinson’s disease (PD) is a progressive neuro-
degenerative disease that manifests with a classic
triad of motor symptoms: tremor, bradykinesia
and rigidity.! These are accompanied by motor
complications (e.g., dysphagia, increased risk of
aspiration pneumonia and choking) and non-
motor symptoms (e.g., pain, cognitive impair-
ment, sleep disorders and depression).1-3

The age-standardized prevalence of PD in 2019
in East Asia (145.44 per 100,000) is similar to
that of Europe and high-income North America
(126.01 and 107.74 per 100,000, respectively),
whereas Southeast Asia has a lower regional prev-
alence of 99.21 per 100,000.4 National estimates
of age-standardized PD prevalence in 2016
include 90 to <100 per 100,000 in China, Taiwan
and Thailand, and 70 to <80 per 100,000 in
Japan and South Korea.> Furthermore, Asia
includes several countries with very large and age-
ing populations, driving an increase in PD preva-
lence. From 2005 to 2030, the number of people
with PD is forecast to increase from 1.99 to 4.94
million in China; 320,000 to 690,000 in India
and 90,000 to 250,000 in Indonesia.® In South
Korea, from 2006 to 2018, the incidence of PD
increased from 0.56 to 1.34 per 1000 person-
years, and the prevalence in those aged =50 years
is 0.4%.7 The ageing population of the region is

likely to be the predominant cause of these
increases, but improved diagnosis and knowledge
of PD among healthcare professionals and the
general public may also contribute.8 Other factors
that potentially contribute to the rise in preva-
lence include exposure to pesticides, air pollution
and temperature extremes.® 19 Genetic risk fac-
tors for PD mostly overlap between Asian and
European populations, although several Asian-
specific risk loci have been identified.!!

Limited data are emerging that suggests that PD
phenotypes vary by ethnicity. Limited data suggest
that Asian patients with PD have differences com-
pared with non-Asian populations in mortality risk,
as well as in motor- and non-motor PD symptoms
(Table 1).1229 Notably, Asian patients may be more
likely to experience dyskinesia than non-Asian
patients, potentially as a result of dopamine satura-
tion, which has led to recommendations for lower
dopaminergic drug dosages in this population.!2

In addition to differences in PD phenotypes
between Asia and other regions, additional chal-
lenges to management of PD in Asia include the
limited availability of neurologists experienced in
movement disorders and specialist nurses in some
countries.® Due to geography, patients may have
limited access to specialized treatment centres,
and the latest treatment options may not be avail-
able outside larger cities.® The affordability and
acceptability of device-aided therapies also pose a
barrier in lower-income countries.®
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Table 1. Differences in PD phenotypes between Asian and non-Asian populations.

Phenotype

Comparison in Asian patients vs other ethnicities with PD

Mortality risk

<>Unclear. Some studies show lower risk in Asian patients, but

others show contrasting results.’6.20.26

Freezing of gait

Gl symptoms

T Asian patients may be more susceptible.?8

T More common in Asian patients. Prevalence of Gl symptoms is

higher in Asian studies vs other regions.1214.18

Depression, sadness or low mood

T More common in Asian patients. Depression is more commonly

reported in Asian studies vs United States or United Kingdom
StUdieS.12'“"15'18'23

Daytime sleepiness

I Less common in Asian patients. A lower prevalence of daytime

sleepiness is reported in studies in Asia vs North America and
Europe.1213.17.19.21,22.24,25,21,29

Dyskinesia

T More likely in Asian patients.2

Source: Adapted from Willis et al.,?¢ Lo et al.,?° Fernandez and Lapane,’¢ Yu et al.,?8 Li et al.,'® Cheon et al.,'* Ben-Joseph
et al.,'? Duncan et al.,"> Romenets et al.,2® Lin et al.,'” Setthawatcharawanich et al.,% Yu et al.,?” Tan et al.,?® Brodsky

et al.,’® Hobson et al.,'7 Ratti et al.,22 Zhu et al.??
Gl, gastrointestinal; PD, Parkinson’s disease.

Pharmacological treatment of PD with L-dopa,
COMT inhibitors and MAO-B inhibitors

The symptoms of PD are caused by the loss of
dopamine-producing neurons in the substantia
nigra, partly through the intracellular accumula-
tion of aggregated o-synuclein (Lewy bodies).!
The cornerstone of PD management is dopamine
replacement therapy with oral precursor levodopa
(1-dopa), usually in combination with agents (e.g.,
carbidopa) to inhibit peripheral metabolism.!:3°
Although effective as a first-line therapy for PD,
L-dopa has a short half-life and can be subject to
variable gastrointestinal absorption that causes
fluctuations in treatment effectiveness both on a
daily basis and over the longer term.30-32

Fluctuations in 1-dopa’s effectiveness, especially
the wearing-off of drug effects over the course of
a day, are problematic for patients’ symptom con-
trol and often deteriorate over the course of the
disease as patients develop reduced responsive-
ness to L-dopa.3? Studies of this phenomenon
refer to the duration of symptom control with
medication as ON-time and the period without
symptom control as OFF-time.!

Symptoms of wearing-off include tremor, gait
changes and rigidity, and triggers associated with
the phenomenon include stress and anxiety or
depression.?> Common non-motor symptoms of

wearing-off reported in Chinese patients with PD
include pain and aches; other non-motor symp-
toms may include fatigue, mood changes or rest-
lessness.?* In a study of 1385 Chinese patients
with PD, the overall prevalence of wearing-off
was 55.1%, increasing from 12.9% in patients
with disease duration <1 year to 76.2% in patients
with 10-15years of disease duration.?> Recent
data comparing subjective clinician-observed and
subjective patient-reported measures of dyskine-
sia suggest that there are cultural differences in
the perception of wearing-off in patients with
PD.3¢ Notably, the perception severity index of
wearing-off in Chinese patients was higher than
those of other languages, suggesting that these
patients perceived their symptoms to be more
severe than what clinicians’ objective measure-
ments indicated.3®

Solutions to wearing-off include slower-release for-
mulations of 1-dopa (oral, intestinal gels, subcuta-
neous pumps) and add-on therapies of different
classes (e.g., dopamine agonists, catechol-O-meth-
yltransferase (COMT) inhibitors and monoamine
oxidase-B (MAO-B) inhibitors) to enhance or
prolong the duration of symptomatic effect of
L-dopa.l37 The selective nature of the dopamin-
ergic deficit in PD (substantia nigra but not ven-
tral tegmental area), as well as the dynamics of
the disease over time, places patients at risk of
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complications from dopamine replacement ther-
apy, including dyskinesia, gastrointestinal side
effects, impulse control disorders (ICDs), som-
nolence, hallucinations, hypotension and
others.%30,38,39

COMT is expressed both peripherally and in the
central nervous system. When functioning nor-
mally, COMT methylates 1-dopa, preventing it
from exerting its effects on motor function, and
its methylation product competes with 1-dopa for
transport across the blood—brain barrier.32 Three
COMT inhibitors have been developed for the
treatment of PD: entacapone, tolcapone and opi-
capone.3? The effectiveness of COMT inhibitors
in prolonging the duration of L-dopa’s effects has
been demonstrated in randomized clinical trials
(RCTs), and reductions in daily OFF-time of
approximately 1h/day have been observed for
members of this drug class.?1:32 A review of trial
data on the impact of adding COMT inhibitors
on L-dopa pharmacokinetics suggested that opi-
capone may be more efficacious than entacapone
or tolcapone in terms of changes of L.-dopa plasma
concentrations.#? Reported adverse events (AEs)
associated with COMT inhibitors include dyski-
nesia, diarrhea and hepatotoxicity (for tol-
capone).3! The dosing of these agents varies in
complexity from once daily with opicapone to
thrice daily with tolcapone.32

MAO-B acts at the outer mitochondrial mem-
brane in striatal glial cells to catalyse the oxida-
tion of neurotransmitters, including dopamine,
and three selective MAO-B inhibitors have been
developed for the treatment of PD.32 This class
comprises selegiline and rasagiline, which are
irreversible inhibitors of MAO-B, and safinamide,
a reversible MAO-B inhibitor.?? In addition to
reversibility, safinamide is distinguished from
other class members by having both a dopaminer-
gic effect and an anti-glutamatergic effect, with
animal model data showing it modulates exces-
sive glutamate release, although the clinical rele-
vance of the latter is unclear.3?38 Clinical trials of
safinamide have demonstrated modest benefits
on PD motor symptoms with selegiline and rasa-
giline as monotherapy, and all three have shown
beneficial effects on motor symptoms when added
to L-dopa.32 Nausea has been reported in clinical
trials of all MAO-B inhibitors members, but other
AEs vary among the class.32 For example, insom-
nia has been associated with both rasagiline and

selegiline, bradycardia and hypotension have
been associated with selegiline, and light-headed-
ness and headache have been reported in studies
of rasagiline.3? In studies of safinamide, dyskine-
sia and hallucinations have been reported as the
main side effects.??

Understanding the clinical differences between
MAO-B inhibitors is confounded by a lack of
head-to-head studies.#! Tolerability data suggest
that there is an advantage for rasagiline over sele-
giline, possibly due to the latter’s degradation to
amphetamine and methamphetamine.4? A net-
work meta-analysis of 31 RCTs (n=7142) of
MAO-B inhibitors as an adjunct to L-dopa con-
cluded that safinamide was associated with a
lower incidence of AEs compared with rasagiline,
but it did not find any differences in efficacy
among class members.#! However, switching
from rasagiline to safinamide has been shown to
improve wear-off phenomena.*> The relative
safety of safinamide in the overall treatment land-
scape for 1-dopa wear-off in patients with PD is
illustrated by a network meta-analysis of 54
RCTs, including 11 drugs in the safety analysis
and 12 drugs in the efficacy analysis.** When
ranked by surface under the cumulative ranking
curve, safinamide was among the three highest-
ranked drugs for low risk of discontinuation due
to AEs, low risk of orthostatic hypotension and
low risk of hallucination; it was also highest
ranked for overall AE profile.#* This analysis con-
cluded that of the agents assessed, safinamide,
ropinirole and pramipexole were well-balanced
drugs that satisfied both safety and efficacy out-
comes.** A notable limitation of this analysis is
that the studies included were too short to evalu-
ate ICDs,* which are a known risk associated
with ropinirole and pramipexole.4>

Switching between MAO-B inhibitors may be
needed to personalize therapy, improve symptom
control, reduce wear-off phenomena and minimize
adverse effects of therapy.#3:4%:47 There are no formal
guidelines on whether to switch between MAO-B
inhibitors or to another class of adjunct therapy in
L-dopa—treated patients who experience wearing-off
phenomenon, and patterns of clinical practice for
treating PD vary considerably by region.®® A 2015
publication summarized expert perspectives on the
diagnosis and management of wearing-off in Asian
patients; however, safinamide was not available in
Asia at the time of its publication.3*
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Methods

This narrative review and expert opinion summa-
rizes the findings of a meeting of Asian neurolo-
gists who sought to review recent evidence
supporting safinamide for the treatment of PD
and explore how this treatment option may be
better integrated into clinical practice for Asian
patients. A committee of experts from South
Korea, Taiwan and Thailand was selected based
on criteria including long-term clinical experience
and training in PD and movement disorders, and
their research and publication history. The com-
mittee assessed data compiled from a targeted lit-
erature search summarizing clinical trials and
real-world experience with safinamide. The
PubMed database was queried for English-
language publications (January 1,2014-December
31, 2023) including the term “safinamide,” which
was further screened for relevance, language and
to exclude publications describing preclinical
research, animal studies, use of safinamide in
indications other than PD and other off-topic
results (Supplemental Figure S1). This yielded a
core set of 29 publications, including two RCTs
of safinamide in Asian populations, one RCT
with an Asian population subanalysis, and three
reviews/expert opinion publications discussing
the adjunct therapies for wear-off in Asian patients
with PD. Evidence was presented and discussed,
and opinion summary statements were formu-
lated during the meeting. The results are dis-
closed herein.

Efficacy and safety of safinamide in clinical
trials: what clinicians need to know

Pivotal data showing the efficacy and safety of
safinamide (primarily) in Asian patients can be
found in three phase III RCTs: ME2125-3,
XINDI and SETTLE.*5! In ME2125-3,
Japanese patients with PD (=406) with wear-
ing-off on rL-dopa were randomized to add-on
placebo, safinamide 50mg/day or safinamide
100mg/day for 24 weeks.5! The change in base-
line in mean daily ON-time with no or non-trou-
blesome dyskinesias (primary endpoint) was 1.39
and 1.66h compared with placebo in the 50 and
100mg/day groups (p=0.0002 and »<<0.0001,
respectively, vs placebo).>! A post hoc analysis of
ME2125-3 found beneficial effects of safinamide
on depression and pain, noting that safinamide
may particularly benefit female patients and those
with mild apathy.52 Another post hoc analysis
concluded that safinamide effectively improved

wearing-off episodes without inducing marked
dyskinesia, and it improved motor symptoms irre-
spective of dyskinesia presence or absence at
baseline.>?

In XINDI, a phase III multicentre study, the effi-
cacy and safety of safinamide as an add-on to
L-dopa was evaluated in Chinese patients
(n=307) with PD and motor fluctuations.*®
Patients were randomized to placebo or safina-
mide 50mg/day and subsequently increased to
100mg/day on day 15.%4 The primary endpoint
was the change from baseline to week 16 in the
mean daily OFF-time.%° At week 16, mean daily
OFF-time was 1.10h shorter in the safinamide
group (p<0.0001 vs placebo); assessment of sec-
ondary endpoints found improvements in several
subscales of the 39-item Parkinson’s Disease
Questionnaire (PDQ-39), including activities of
daily living and emotional well-being.4°

In the multicentre, international SETTLE study,
the efficacy and safety of adding safinamide or
placebo to the regimen of L-dopa—treated patients
(n=549, including 173 (32%) Asian patients)
with motor fluctuations >1.5h/day were assessed
over 24weeks.50 The primary endpoint was the
change in mean daily ON-time without trouble-
some dyskinesia from baseline at week 24.5° Patients
in the treatment group received 50 mg/day, increas-
ing to 100mg/day at day 14 if well tolerated.>®
Mean change in daily ON-time (primary end-
point) was +1.42h (standard deviation (SD)
2.80; baseline, 9.30 (SD 2.41)) for safinamide,
versus +0.57h (SD 2.47; baseline 9.06, 9 (SD
2.50)) for placebo (p<<0.001, analysis of covari-
ance).?? A substudy of Asian patients in SETTLE
revealed that safinamide as an L-dopa adjunct
remains well-tolerated and effective, potentially
especially so, in Asian patients.>* Safinamide sig-
nificantly increased daily ON-time in both Asian
and Caucasian patients, and motor function
(measured by the Unified Parkinson’s Disease
Rating Scale (UPDRS)) improved relative to pla-
cebo in Asian but not in Caucasian patients.>*
Furthermore, an analysis comparing the Chinese
and non-Chinese populations of SETTLE and
XINDI concluded that safinamide, compared
with placebo, improved both primary (mean total
daily OFF-time) and secondary endpoints in both
populations to a similar magnitude.>>

Safety assessments across ME2125-3, XINDI
and SETTLE concluded that safinamide had a
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favourable tolerability profile.49-51:5¢ There are no
RCTs comparing safinamide to an active com-
parator, but safinamide has been evaluated along-
side other PD drugs in network meta-analyses.
Sako and colleagues evaluated 12 PD drugs from
four classes and concluded that safinamide (as
well as several others) was a well-balanced anti-
PD drug that satisfied both efficacy and tolerabil-
ity outcomes.** Yan et al. included safinamide in
a network meta-analysis comparing the adjunct
use of MAO-B inhibitors with L.-dopa monother-
apy.¥! Combination therapy was more effective
than 1-dopa monotherapy as measured by the
change in UPDRS III scores, with no significant
differences within class members.4! Overall, data
from clinical studies show that adding safinamide
is effective for reducing wearing-off phenomenon
with an acceptable tolerability profile in Asian
and non-Asian patients with PD treated with
1-dopa.49-531

Effectiveness and safety of safinamide in
real-world observational studies

Clinical trial data are complemented by real-world
data showing the beneficial effects of safinamide
on both motor and non-motor symptoms of PD.
A retrospective cohort study of 20 patients in Italy
investigated safinamide for motor fluctuations.>°
Statistically significant improvements were noted
in motor symptom scores and in scores associated
with fatigue, mood/cognition and sexual, urinary
and cardiovascular function.’® An observational
prospective study of 32 patients with fluctuating
PD concluded that 12weeks of safinamide treat-
ment was associated with improvements in execu-
tive function at the end of rL-dopa dose
effectiveness.>” Pauletti et al. reported that after
24 weeks of treatment with safinamide, improve-
ments were observed in fatigue, with >40% of
patients being “fatigue-free” at the end of the
study period.’® A chart review including 46
patients with motor fluctuations treated with safi-
namide found that in addition to improvements in
motor disability, safinamide-induced improve-
ments in nocturnal sleep and diurnal sleepiness.>®

In a prospective observational study in five cen-
tres in Spain, safinamide reduced scores on the
Non-Motor Symptoms Scale by 38.5% over
6 months from baseline, including improvements
in sleep/fatigue, mood/apathy and pain.%® A sin-
gle-centre observational study of 45 patients
found that safinamide was associated with

improved motor symptoms and decreased impair-
ment of global non-motor symptoms at 6 months
of follow-up.®! Improvements in specific non-
motor domains included pain, skin discoloura-
tion and oedema and sleep quality.®! Similarly,
the addition of safinamide was associated with
significant improvements in pain (measured with
King’s Parkinson Disease Pain Scale) over a
6-month treatment period in a study of 27 patients
with PD on stable doses of L-dopa.%?

Data on safinamide’s effects on apathy are conflict-
ing; while some studies, including the ME2125-3
placebo-controlled RCT, have identified improve-
ments in apathy associated with safinamide
use,>2:00:63 g randomized placebo-controlled study
that enrolled 30 patients did not find a significant
effect of safinamide on apathy over 24weeks of
follow-up.64

Other studies suggest there are diverse non-motor
benefits of safinamide, including improvements
in urinary symptoms of PD, swallowing and sleep
disturbances. A retrospective analysis of patients
with PD treated with (z=32) or without (n=78)
safinamide found that safinamide was associated
with improvements in urinary symptoms at
1month after initiation (compared with no
improvement in the control group).®® In a study
of nine patients, analysis of swallowing using
video fluoroscope imaging found that safinamide
(mean treatment, 32 days) significantly improved
some swallowing measures, including oral transit
time and pharyngeal transit time.2 A systematic
review of 60 publications reporting the effects of
MAO-B inhibitors on non-motor symptoms in
PD concluded that although MAO-B inhibitors
could have beneficial effects on depression, sleep
disturbances, and pain, cognitive and olfactory
dysfunction were unlikely to be improved.®®
MAO-B inhibitors’ effects on fatigue, autonomic
dysfunction, apathy and ICDs remain unclear.%®
The authors additionally noted that the studies
tended to have small population sizes and varied
designs, outcomes and lengths of follow-up.%%

Commentary and recommendations

on safinamide use

Expert opinion on the role of safinamide in Asian
patients with PD is summarized as a set of opin-
ion statements (Box 1); these are elaborated
below. The decision to initiate safinamide should
be individualized to the needs of the patient and
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Box 1. Summary of expert opinion statements on safinamide in Asian patients with PD.

e Safinamide is effective in reducing OFF-time and might be effective in reducing the rate of dyskinesias

in Asian patients with treated with L-dopa

e Safinamide is suitable for MAO-B inhibitor-naive patients with PD who experience wearing-off

phenomena on L-dopa

e Switching to safinamide may be a suitable approach for patients experiencing wearing-off effects with

another MAO-B inhibitor

e Safinamide may be effective in improving some non-motor symptoms of PD

e Safinamide is a potential treatment option in older patients (>75years)

e The combination use of safinamide and COMT inhibitors may be considered in carefully selected
patients without dyskinesia and with appropriate monitoring

e Safinamide should be discontinued if patients experience intolerable AEs or do not experience

symptomatic improvement

AE, adverse event; COMT, catechol-O-methyltransferase; MAO-B, monoamine oxidase-B; PD, Parkinson’s disease.

should be made after consideration of comorbidi-
ties and the need to balance reductions in OFF-
time and potential non-motor benefits against the
risk of intolerable AEs.

Safinamide is effective in reducing OFF-time

and might be effective in reducing the rate of
dyskinesias in Asian patients with PD treated

with L-dopa

Data from clinical studies show that safinamide,
in addition to reducing OFF-time, has favorable
effects on dyskinesias in Asian patients treated
with 1-dopa.#¥9-3! The subanalysis of SETTLE
found that although the Asian patients in the
study had a higher per-bodyweight dose of L-dopa
than Caucasian patients (mean 13.09 mg/kg/day
vs 10.41 mg/kg/day, respectively; p=0.0001), the
rate and severity of dyskinesias were lower in
Asian versus in Caucasian patients (13.6%, pre-
dominantly ‘mild’ vs 15.3%, predominantly
‘moderate’, respectively).’* These findings are
notable because higher per-bodyweight doses of
L-dopa are a known risk factor for dyskinesia.®?
This difference should be interpreted with cau-
tion as Asian patients in SETTLE were younger
and had shorter disease duration than Caucasian
patients>%; however, the non-glutamatergic com-
ponent of safinamide’s mechanism of action is a
potential explanation for the lower rate of dyski-
nesia in Asian patients.®® In the XINDI study of
Chinese patients with PD, the baseline dose of
L-dopa was 8.0 mg/kg/day, and the dyskinesia rate
was 11.9% versus 3.9% with placebo.*® A signifi-
cant improvement from baseline in ON-time
without  troublesome  dyskinesia  (1.07h;
p»=0.0021) was also noted.#® A post hoc analysis
of the long-term effects of safinamide on

dyskinesia and efficacy outcomes in a 52-week
phase III study in Japanese patients concluded
that safinamide was associated with a short-term
increase in dyskinesia but may not be associated
with marked dyskinesia at 1-year follow-up in
patients with pre-existing dyskinesia.>3 Safinamide
was also associated with improved motor symp-
toms, irrespective of the presence of dyskinesia at
baseline.>?

Additional data on dyskinesia are available from
studies and meta-analyses including both Asian
and non-Asian patients. Study 018 was an
18-month placebo-controlled extension of a
6-month phase III study of safinamide in Indian
and European patients.®® At 24months, an ad
hoc subgroup analysis of patients with moderate-
to-severe dyskinesia at baseline showed a decrease
in dyskinesia (evaluated with the Dyskinesia
Rating Scale) with safinamide 100mg/day com-
pared with placebo (p=0.0317). A meta-analysis
of 13 RCTs identified six studies that reported
data on ON-time without troublesome dyskine-
sias (including SETTLE, XINDI, and ME2125-
3).70 Mean ON-time without dyskinesia was
significantly improved versus placebo, with safi-
namide at both 100 and 50mg/day doses and,
although dyskinesia was a commonly reported AE
with safinamide, it was always mild or moderate
and did not require drug interruption.”®

Adding safinamide may be preferable to adding
entacapone in patients with dyskinesias; clinical
experience among the experts suggested that the
addition of entacapone was associated with a
higher risk of AEs and dyskinesias than safina-
mide, an observation consistent with results of a
meta-analysis of placebo-controlled RCTs.”!
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Notably, this meta-analysis, which included four
trials of entacapone and two trials of safinamide,
found that dopaminergic reactions occurred more
frequently with entacapone than safinamide,
despite a significant reduction in L-dopa doses
with entacapone.’! This meta-analysis also
reported an advantage for safinamide compared
with entacapone in terms of tolerability, particu-
larly nausea, vomiting, shortness of breath, dizzi-
ness and diarrhea.”!

Safinamide is suitable for MAO-B

inhibitor-naive patients with PD who experience
wearing-off phenomena on L-dopa

When increasing L-dopa dose is undesirable, such
as in patients with dyskinesia, add-on therapy
(e.g., MAO-B inhibitors) may be the more appro-
priate choice. Local treatment guidelines in some
countries (e.g., Taiwan) recognize the value of
opting for combination therapy with MAO-B
inhibitors and 1-dopa rather than increasing
L-dopa dosing, especially as the former may help
to mitigate the development of dyskinesia.”?
Switching to longer-acting L-dopa formulations is
an option but may only have a limited effect
against wearing-off in patients with troublesome
dyskinesia.”® The approach to wearing-off should
be individualized to the patient, according to the
extent of wearing-off and especially the severity of
dyskinesia in the patient.

Switching to safinamide may be a suitable
approach for patients experiencing wearing-off
effects with another MAO-B inhibitor

Switching to safinamide from another MAO-B
inhibitor should be considered in patients whose
wearing-off symptoms are not responding to the
initial drug. It is especially important to consider
a switch rather than discontinuation of add-on
therapy if the patient is at risk of AEs from increas-
ing the dose of L-dopa.

Clinical experience suggests that switching to
safinamide from other MAO-B inhibitors can be
performed safely. Switching is routine in clinical
practice, with an Italian study of patients with PD
treated with L-dopa and MAO-B inhibitors
(n=1059) finding that switches occurred in
18.0%, 11.0% and 4.3% of selegiline-, rasagiline-
and safinamide-treated patients, respectively.4’
Package inserts recommend that at least 7
(Europe) or 14 days (United States) should elapse

between the discontinuation of safinamide and
the initiation of another MAO-B inhibitor, to
minimize the risk of serotonin syndrome and
hypertensive crisis.”®#7> Experience suggests that
switching from rasagiline to safinamide is safe and
is an opportunity to optimize therapy before con-
sidering advanced or second-line interventions.43
Despite the recommendations for treatment
breaks, more rapid switching is sometimes per-
formed in clinical practice to minimize inconven-
ience for patients and avoid deterioration in
symptom control.”®

The safety of overnight switching from rasagiline
to safinamide has been evaluated in a study of 20
patients treated with L-dopa and rasagiline.’®
Rasagiline was discontinued and safinamide was
initiated and titrated to 100mg/day after
2weeks.”® No cases of hypertensive crisis or sero-
tonin syndrome were observed over the 6-week
study period.”®

Safinamide may be effective in improving

some non-motor symptoms of PD

Patients with PD may experience a broad range of
non-motor symptoms from the earliest stages of
the disease; they may be dopaminergic or non-
dopaminergic in origin and are profoundly detri-
mental to patients’ quality of life.””

Data from an RCT substudy, as well as multiple
observational studies, suggest that safinamide
may have beneficial effects on depression and
apathy,52:60:63  fatigue,56:58:60.:63 gleep parame-
ters®®-%1 and urinary disturbances.%0:63:65 Expert
opinion was that adding safinamide could improve
pain, sleep, fatigue and apathy—an opinion that
was generally aligned with consensus statements
from Europe and Japan.”87°

Safinamide is a potential treatment

option in older patients (>75years]

East Asia has the largest trends among regions in
the prevalence of PD, driven by population growth
and aging,* Older patients are of particular con-
cern in Asia, where the mean age of symptom
onset is 60—69 years and PD incidence peaks at age
70-79years.8 In addition to being the strongest
risk factor of PD, age also impacts disease severity,
creating challenges for management. A study com-
paring ‘young-old’ (60-75years) and ‘old—old’
patients with PD found that the latter had more
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severe motor and non-motor phenotypes, global
disability, higher prevalence of motor complica-
tions and heavier comorbidity burdens.8!

Clinical experience among the experts suggested
that initiating safinamide was an appropriate
treatment option for older patients experiencing
wearing-off effects of L-dopa. The panel preferred
adding safinamide over adding dopamine ago-
nists due to the latter’s potential to induce or
worsen psychosis, which is more prevalent in
older patients, as well as their potential to cause
drowsiness and cognitive impairment.82

In J-SILVER, a Japanese observational study with
a mean patient age of 74.5years (n=24), there
was a statistically non-significant increase of
1.55h in mean daily ON-time without dyskinesia
18 weeks after safinamide initiation and signifi-
cant improvements in scores for bradykinesia
(»p=0.029), rigidity (p=0.005), axial symptoms
(p=0.047) and postural instability gait difficulty
(»p=0.018).83 A 1.55-h increase from baseline in
ON-time without dyskinesia was reported but
was not statistically significant (p=0.22).83 Few
patients in this study had dyskinesia at baseline,
and duration and severity of dyskinesia did not
worsen.33 Notably, patients experienced improve-
ments in pain as measured by an 11-point numer-
ical rating scale (NRS, 0-10) or the King’s
Parkinson’s Disease Pain Scale (KPPS).83 Mean
baseline total pain scores of 8.6 (KPPS) and 8.2
(NRS) were reduced by 2.6 (p=0.25) and 3.8
(p=0.015), respectively, and significant decreases
in NRS scores from baseline were reported in
OFF-time pain (—1.7; p=0.012) and nocturnal
pain (—=1.7; p=0.021).83 Favourable changes
from baseline were also reported for emotional
well-being (p=0.006) and bodily discomfort
(p<0.001) measured by the PDQ-39.83

A post hoc analysis of SYNAPSES, a 12-month
observational study of safinamide in European
patients with PD, found that the risk—benefit pro-
file of safinamide was consistent between older
patients (>75years; mean, 79.7) and the overall
population (mean, 68.4years).8%85 Non-motor
symptom benefits of safinamide that may be of
particular relevance to older patients include
improvements in urinary symptoms and the
potential for cognitive benefits,%0:63:65 glthough
evidence for the latter is currently inconsistent.
Rinaldi et al. did find benefits in attention and
inhibition of cognitive interference 12 weeks after

safinamide was added to L-dopa in a study of 32
fluctuating patients,>” and Bianchi et al. reported
a cognition benefit from safinamide in a study of
20 patients.’® However, no evidence of a cogni-
tive benefit from safinamide was found in a study
by De Micco et al.%3 While the evidence for a cog-
nitive benefit of safinamide remains uncertain,
avoidance of agents with the potential to be cog-
nitively impairing is a logical approach in the
management of older patients.

The combination use of safinamide and

COMT inhibitors may be considered in carefully
selected patients without dyskinesia and with
appropriate monitoring

Data to guide the combined use of safinamide and
COMT inhibitors are scarce. Expert opinion was
that this combination may help treat patients with-
out dyskinesia, young patients with a predisposi-
tion to ICDs and sensitivity (or contraindication)
to dopamine agonists or elderly patients who expe-
rience wearing-off phenomena despite treatment
with COMT inhibitors alone. Patients treated with
this combination would need to be closely moni-
tored for the development of dyskinesia.

Safinamide should be discontinued if

patients experience intolerable AEs or do not
experience symptomatic improvement

The experts agreed that safinamide should be dis-
continued if patients do not experience improve-
ments in their wearing-off or if they experience
PD progression. A switch to long-acting L-dopa
formulations could be a suitable alternative for
such patients, but decisions should be made in
accordance with best clinical judgement, the
totality of the data and the needs of the individual
patient. Other reasons for discontinuation include
the development of intolerable AEs (e.g., dyski-
nesia), progression from moderate-to-severe
hepatic impairment, development of daytime
sleepiness or falling episodes or development of
ICDs.™

Gaps in knowledge and opportunities

for further research

The anti-glutamatergic activity of safinamide has
been postulated to contribute to its beneficial
effects on pain and motor symptoms and OFF-
time reductions among a European expert
group,’® with which the panel generally agreed.
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Additional benefits from safinamide’s anti-gluta-
matergic activity are plausible, given that the anti-
glutamatergic drug memantine has shown a
limited ability to improve some aspects of
PD-associated dementia.8¢ Anti-glutamatergic
activity is potentially beneficial for ICDs, although
it is unclear whether sodium or calcium channel
blockers acting on glutamatergic neurons have an
effect on the mechanism underlying ICD in
patients with PD. Multiple classes of anti-gluta-
matergic drugs have shown promising activity in
experimental models of PD, but clinical evidence
for them remains lacking.®” Currently, only aman-
tadine, with a 50-year history, is used in clinical
practice for PD.87:88

Other opportunities for further research included
understanding the role of safinamide for patients
with fluctuating pain and the relationship between
safinamide dose and orthostatic hypotension. A
more detailed understanding of the efficacy and
safety of safinamide and L-dopa in elderly patients
would be valuable, including the possibility of
using safinamide as monotherapy, given the desir-
ability of simplifying treatment regimens in older
patients.

Elucidation of the relationship between the dose
of L-dopa and safinamide’s effects would be help-
ful, especially considering the higher per-kilogram
dose of 1-dopa seen in Asian versus non-Asian
patients in SETTLE.>* Safinamide could be
investigated specifically in Asian patients with
early-onset disease who are at increased risk for
dyskinesia; safinamide’s effectiveness on dyskine-
sia could also be assessed in patients who are
engaged in employment.

Other areas for further research include the effect of
safinamide combined with dopamine agonists on
the age of dyskinesia onset and disease duration, as
well as the specific OFF-time symptoms that
respond to safinamide treatment. Appropriate
scales to assess the severity and duration of dyskine-
sia need to be identified, and there is room to opti-
mize medication administration and adherence.

More broadly, there is a need for more data on
how the efficacy and safety of other dopaminergic
therapies may vary among patients of different
ethnic backgrounds and the underlying mecha-
nisms for these differences. A study of 51 Chinese

PD patients has suggested that polymorphisms in
the dopa-decarboxylase gene may affect motor
response to L-dopa.’® Polymorphisms in the
CYP2C19 or CYP2B6 enzymes that metabolize
selegiline lead to higher drug exposure and are
found in 20% of Japanese people (compared with
5% in Caucasians), but the clinical implications
of these data are unclear, and an analysis of a US
Food and Drug Administration database did not
identify ethnic differences in safety for any of the
three approved MAO-B inhibitors.?® A study of
rasagiline pharmacokinetics and safety in Japanese
and Caucasian subjects concluded that although
rasagiline exposure may be higher in Japanese
patients, the difference is unlikely to be clinically
relevant.®! Overall, interpreting these differences
is challenging as genetic differences contribute
not only to differences in drug metabolism among
patients of different ethnic backgroup but also
differences in bodyweight and differences in PD
phenotypes.

Discussion

The narrative review and expert opinions summa-
rized here are largely aligned with other expert
opinion publications.” In a Delphi survey by
Takeda et al., there was a high level of expert cer-
tainty regarding the benefits of safinamide on
motor symptoms such as bradykinesia, rigidity,
gait disorder and non-motor symptoms such as
pain and depression/apathy; in the survey, there
was moderate agreement that safinamide could
improve dyskinesia, but the agreement was not
enough to achieve consensus (=80% agree-
ment).” A European Delphi consensus survey
found an absolute (100% agreement) consensus
and strong agreement on the ability of safinamide
to increase ON-time without increasing dyskine-
sia (94%) and to increase quality of life for
patients with PD (98%).78

The limitations of this work include the relatively
small volume of evidence available on ethnic dif-
ferences in response to safinamide and other
dopaminergic agents, and a lack of evidence
explaining these differences. The focus on data
for safinamide limits the applicability of these
findings to other members of the MAO-B inhibi-
tor class. The opinions here reflect the clinical
experience of the participating experts and may
not be generalizable to other clinical settings.
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Conclusion

Both real-world and RCT data support the safety
and efficacy of safinamide in reducing OFF-time
and improving motor symptoms in Asian patients
with PD.49-51,5483 Safinamide also has beneficial
effects on some non-motor symptoms of PD,
notably apathy, fatigue, sleep and urinary symp-
toms.52,56,58-61,63,6583  The  anti-glutamatergic
effects of safinamide are thought to partly con-
tribute to its beneficial effects, although further
research is needed to distinguish between these
two modes of action and how they translate into
clinical benefits in patients with PD.

In summary, safinamide is likely to be an effective
and well-tolerated option for add-on therapy in
Asian patients with PD by reducing OFF-time and
improving both motor and non-motor symptoms.
It may be especially beneficial in Asian patients
and older adults, given the potential for their
increased sensitivity to L-dopa dosing and the
potential for resultant dyskinesia and other AEs.
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