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Abstract

The primary endpoint of this work was to evaluate the effect of safinamide on non-motor symptoms (NMS) in patients affected
by idiopathic Parkinson’s disease (PD) complicated by motor fluctuations. We retrospectively collected data from 20 subjects
affected by idiopathic PD in treatment with L-dopa alone or in combination with dopamine agonists, who began to be treated with
safinamide due to the occurrence of motor fluctuations. Secondary endpoints included SCales for Outcomes in Parkinson’s
disease (SCOPA) Motor Scale, cognitive assessment, the Hoehn and Yahr stage, Clinical Impression of Severity Index for
Parkinson’s Disease, Hospital Anxiety And Depression Scale, Physical and Mental Fatigue, Parkinson’s disease Sleep Scale,
Parkinson’s Disease Questionnaire-8 (PDQ-8) and EQ-5D. Each one of these scales/questionnaires was performed at baseline
and T1. For efficacy analyses, continuous variables were treated with descriptive statistics, using mean and standard deviations. A
non-parametric test (the Friedman test) was carried out to evaluate the statistical significance of the results observed. We found a
statistically significant reduction of the total score of NMS, of 6 domains out of 9, and 13 items out of 30. A statistically
significant reduction of SCOPA Motor Scale, PDQ-8, and CISI was also detected. In conclusion, our data showed a positive

effect of safinamide on NMS and confirm its positive effect on motor symptomatology.
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Introduction

Parkinson’s disease (PD) is the second most common chronic
progressive neurodegenerative disorder in the elderly after
Alzheimer’s disease [1]. It results from degeneration of the
substantia nigra pars compacta and the consequent dysfunction
of the dopaminergic nigrostriatal pathway, but serotonergic,
noradrenergic, and glutamate pathways are also affected [2, 3].

Diagnosis of PD is still mainly clinical, based on the pres-
ence of bradykinesia in combination with muscular rigidity,
resting tremor, and/or postural instability [4]. Beside the car-
dinal motor symptoms, we find the so called non-motor
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symptoms (NMS), cognitive, neuropsychiatric, sleep, auto-
nomic, and sensory disturbances, which gained attention in
the last few years due to their impact on quality of life of
patients and caregivers [5, 6]. The non-motor symptoms
(NMS) continue to be poorly recognized and inadequately
treated; they may be intrinsic to the disease pathology or
may be consequences of treatment with dopaminergic agents
[6]. They can be present at disease onset and some of them,
such as hyposmia and psychiatric and sleep disorders, may
even precede motor symptoms. The pathophysiology of
NMS is still not completely characterized: it is hypothesized
that a dysfunction of both dopaminergic and non-
dopaminergic systems contributes to their development [5].

Levodopa (L-dopa) is so far considered the most effective
treatment for the motor symptoms of PD, but its long-term use
is associated with motor fluctuations and L-dopa-induced dys-
kinesia [7, 8]. Moreover, as the disease progresses, non-
dopaminergic pathways become involved [9] and patients re-
quire add-on therapy to improve motor fluctuations without
exacerbating dyskinesia.

Safinamide is an oral, once-a-day therapy, approved by the
EU for the treatment of mid- to late-stage fluctuating PD as
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add-on therapy to a stable dose of L-dopa alone or in combi-
nation with other PD drugs. Safinamide (S)-(+)-2-[4-(3-
fluorobenzyloxy-benzylamino)propionamide] is a
benzylamino derivative with multiple mechanisms of action
and antiparkinsonian and anticonvulsant properties. It pro-
vides a highly selective and reversible inhibition of MAO-B,
and it blocks voltage-dependent sodium channels and modu-
lates calcium channels, with inhibition of dopamine reuptake
and modulation of glutamate release, thus involving both do-
paminergic and glutaminergic systems [10-17]. In parkinso-
nian patients, safinamide has been demonstrated to signifi-
cantly improve ON time with no or non-troublesome dyski-
nesia when used as an adjunct to L-dopa in patients with PD
and motor fluctuations, for 2 years [18, 19]. Recently, Italian
authors presented the first observational retrospective study
reporting the effects of safinamide in the real-life setting,
confirming that safinamide is an effective and safe add-on
treatment for motor fluctuations and/or disabling dyskinesia.
Moreover, these authors suggested safinamide as a levodopa-
DA-COMT-I-sparing strategy [20]. Interestingly, several au-
thors have also suggested a possible effect of safinamide in
non-motor symptoms, as pain and mood, in particular at the
dosage of 100 mg/day [21-23]. Treatment with safinamide
should be started at 50 mg/day. This daily dose may be in-
creased to 100 mg/day on the basis of individual clinical need
[24].

The aim of this work was to evaluate the effect of
safinamide on non-motor symptoms in patients affected by
idiopathic Parkinson’s disease complicated by motor
fluctuations.

Materials and methods
Study design and characteristics of the patients

We retrospectively collected data from a small but well-
characterized cohort of patients (20 subjects) affected by
idiopathic Parkinson’s disease complicated by motor fluc-
tuations, in treatment with L-dopa alone or in combination
with dopamine agonist, followed up at the Movement
Disorder Center of Varese, and screened between May and
September 2015 (baseline TO) for the presence of non-
motor symptoms in a period of stable management of the
disease (no changes in therapy required). Due to the occur-
rence of motor fluctuations, such patients began to be treat-
ed with safinamide (50 mg/day in the first 15 days, then
100 mg/day) between March and July 2016. Then, the data
were collected again at least after 3 months from the intro-
duction of safinamide (4.4 + 1.05 months) and in a period of
stable management of the disease (no other therapeutic
changes required) (T1).
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Study endpoints

The primary endpoint of the study was the evaluation of a
possible effect of safinamide 100 mg/day in Non-Motor
Symptom Scale (NMSS) scores from baseline to T1. The
NMSS assessment is obtained through patient interview and
contains 30 questions (grouped into 9 domains) that are scored
with respect to severity and frequency [25]. The Italian ver-
sion of the Non-Motor Symptom Scale (NMSS) for
Parkinson’s disease was used [26].

Secondary endpoints included motor functions, activities
of daily living and motor fluctuations, assessed using SCales
for Outcomes in Parkinson’s disease (SCOPA) motor scale;
cognitive status was evaluated by the Mini Mental State
Examination and Cognitive assessment [27]. Other endpoints
were the Hoehn and Yahr stage, Clinical Impression of
Severity Index for Parkinson’s Disease (CISI-PD), Hospital
Anxiety and Depression Scale (HADS), Physical and Mental
Fatigue (PHYS-F and MENT-F), Parkinson’s disease Sleep
Scale (PDSS), Parkinson’s Disease Questionnaire-8 (PDQ-
8), and EQ-5D.

Each one of these scales/questionnaires was performed at
baseline (T0) and T1.

Statistical analysis

For efficacy analyses, continuous variables were treated with
descriptive statistics, using mean and standard deviations.

A non-parametric Friedman test was carried out, and p-
values < 0.05 were considered to be statistically significant.

Results

Baseline patients’ characteristics are reported in Table 1.
Twenty patients with idiopathic PD, 10 women, mean age

75+ 6.3 years, with the mean disease duration of 14.5+

6.8 years, were prescribed safinamide 50 mg/day for 15 days,

Table 1  Baseline patients’ characteristics

Sample characteristics (N=20)
Gender, male:female 10:10

Age, years, mean £+ SD 75.0£6.3
Disease duration, years, mean + SD 145+6.8
LEDD (mg), mean + SD 718.65+346.7
DA-LEDD (mg), mean = SD 240.45+136.5
No. of patients previously receiving rasagiline 7

No. of patients previously receiving selegiline 0

LEDD levodopa equivalent daily dosage, DA dopamine agonist, No.
number
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then safinamide 100 mg/day, as add-on therapy to L-dopa for
the occurrence of motor fluctuations, and evaluated after about
4.4 months of treatment. Seven patients were receiving
rasagiline at TO: in these cases, they first withdrew rasagiline
and then started safinamide 3 weeks later, in the same way of
the rest of the cohort. Results of questionnaires and scales
administered are reported in Table 2.

We evaluated the variation of NMS scores in terms of total
score, scores of each domain (Fig. 1), and scores of the single
items. The total score of NMS showed a statistically signifi-
cant reduction (p =0.00031). Analyzing the single domains,
we found a statistically significant reduction of domains 1
(cardiovascular, p =0.020), 2 (sleep/fatigue, p =0.001), 3
(mood/cognition, p=0.003), 5 (attention/memory, p =
0.008), 7 (urinary, p=0.046), and 8 (sexual function, p=
0.008).

Evaluating the single NMS items, we observed a general
decrease in the vast majority of the items. The reduction is up
to 80% compared to the original value. A notable exception is
the score for NMS11, which shows a + 89% increase at T1
and is identified as an outlier. This result is highly influenced
by the strong change of scores of patient 1 that go from 1 at TO
to 12 at T1, while the rest of the patients showed almost
similar scores for this item at TO and T1. We therefore re-
moved patient 1 from the cohort due to the outliers in its
results.

We obtained a statistically significant reduction for the
items 1, 3,4, 5,7, 8, 10, 12, 16, 22, 24, 25, and 26.

Table2  Average scores + SD at baseline (TO0) and after the introduction
of safinamide (T1), p values of each scale/questionnaire administered

Test Average +SD TO Average += SD T1 p values
SCM 248 + 9.1 14.0 + 13.0 0.01
NMSS 443 £ 222 272+ 253 0.06
MMSE 272+ 2.6 264 +4.7 0.6
COG 03+0.3 03 +04 0.8
H&Y 27 +0.5 28 +0.6 0.6
CISI 8.0+ 3.6 57+35 0.09
HADS 10.1 £ 7.7 54+53 0.05
PHYS-F 394 +19.8 39.4+22.5 1
MENT-F 20+ 17 20+ 14.1 1
PDSS 1224 + 11.4 125.6 + 11.0 0.44
PDQ-8 94 +54 50+5.7 0.04
EQ-5D 77 +2 6.5+2.0 0.1
EQ-VAS 65+ 16.2 71 £ 19.8 0.4

SCM SCOPA motor scale, NMS Non-motor symptoms assessment scale
for Parkinson’s disease, MMSE Mini Mental State Examination, COG
cognitive assessment, H&Y the Hoehn and Yahr scale, CISI Clinical
Impression of Severity Index for Parkinson’s Disease, HADS Hospital
Anxiety and Depression Scale, PHYS-F, MENT-F Physical and Mental
Fatigue Scales, PDSS Parkinson’s disease Sleep Scale, PDQ-8, EQ-5D

The general decrease of the single items amounts to 26%.
Increases in scores can be observed for NMS13 (hallucinations)
and NMSI19 (sialorrhea), in the range 9—20%; however, these
increases did not prove to be statistically significant.

Beside NMS, a statistically significant reduction was ob-
served for SCOPA Motor Scale, PDQ-8, and CISI. In particu-
lar, regarding the SCOPA assessment, a general reduction in the
range of — 25— 75% was observed. The items that showed the
most significant improvement were items describing postural
instability, swallowing, and presence of OFF periods.
Significant improvements were observed also in items describ-
ing rapid alternate movements of hands, rigidity, speech, freez-
ing during “on,” dressing, hygiene, changing position, dyski-
nesia (both presence and severity), and motor fluctuations.

No adverse events occurred in our population: no one of
our patient withdrew from safinamide at T1.

Discussion

Safinamide represents an important option for patients with
PD already treated with L-dopa alone, or in combination with
other PD treatments. Its dopaminergic and non-dopaminergic
properties are a novelty among the antiparkinsonian drugs.
The studies so far performed demonstrated a good safety pro-
file and an improvement of the ON time with no or non-
troublesome dyskinesia.

Our data confirm the positive effect of safinamide 100 mg/
day on motor symptomatology as demonstrated by the reduc-
tion of scores in SCOP Motor Scale. We have to highlight how
amelioration obtained in fluctuations, bradykinesia, and rigid-
ity does not induce occurrence or worsening of dyskinesia.

PDQ-8 showed a significant statically reduction: in partic-
ular, item 8 addressing painful muscle cramps or spasm re-
duced its values. This result could be in part related to the
improvement in motor and mood conditions; anyway, we
can also hypothesize a direct role of safinamide on pain con-
trol due in particular to its non-dopaminergic effect [22]. This
finding is particularly important because chronic pain in PD
patients is often underestimated despite the high impact on
quality of life of patients and caregivers.

We found a statistically significant improvement of the
NMS scores, in particular for the scores regarding cardiovas-
cular, sleep/fatigue, mood/cognition, attention/memory, and
urinary and sexual function.

Sleep disorders are very frequent and heterogeneous in PD
patients; sometimes, they can appear years before the occur-
rence of motor symptoms, and they have been related to the
nigrostriatal dopaminergic degeneration [28]. A recent study
by Liguori et al. described improvement of sleep disorders in
parkinsonian patients treated by safinamide in contrast to
those treated by rasagiline: on the basis of new experimental
data and of the clinical data obtained in their study, the authors
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Fig. 1 Averages of NMS scores in the single domains with standard deviation bars at TO and T1. Asterisks highlight the statistically significant changes

conclude that the positive effect on sleep disorders may be
related to the glutamatergic pathway of safinamide [29].
Thus, we may hypothesize that safinamide can improve sleep
disorders because of its dual effect; nevertheless, analyzing
items 2, 14, and 15 of the PDSS, such results are not con-
firmed. This discrepancy can be explained by the different
methodology of the questionnaires used and, of course, from
the small number of patients enrolled.

Mood condition ameliorates in our patients after the intro-
duction of safinamide: these findings are supported by the
reduction of the HADS scores, even if not statistically signif-
icant. The improvement of mood may be related to the ame-
lioration of motor symptoms but, as suggested by previous
works, we should consider a possible direct effect of
safinamide on mood disorders by both dopaminergic and glu-
tamatergic mechanism [23].

Our patients referred a greater concentration after the intro-
duction of safinamide: this finding is really interesting because
may represent a starting point to explore a possible effect of
safinamide on attention mechanism or in general on cognitive
functions of PD patients. Actually, our data are not sufficient
to address this topic but further studies with specific cognitive
evaluations of patients treated by safinamide may give inter-
esting results.

Our data showed an improvement of sexual function and
urinary function: so far, no data regarding these topics are
available in the literature.

We observed a slight trend toward the increase in the NMS
items describing hallucinations and sialorrhea (items 13 and 19):
this could represent a side effect of safinamide; in particular, the
occurrence of hallucinations could be related to the increased
dopaminergic stimulation. Our study take into consideration
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only two observations, TO and T1, without therapeutic changes
occurring in between: as suggested by other authors, safinamide
can help sparing LD and DA, so this side effect could remit after
the reduction of LEDD. However, especially considering that
the average age was 75.0 years and the average disease’s dura-
tion was 14.5 years, we can hypothesize that the occurrence of
sialorrhea and hallucinations may be related to the natural pro-
gression of the disease. Due to the small size of the cohort and
the short follow-up, these data are ambiguous.

All the questionnaires and scales were performed at T1
when all patients were treated by safinamide 100 mg, so we
can conclude that safinamide is effective on non-motor symp-
toms at this dosage; we cannot rule out a similar effect also
with lower dosage but this hypothesis should be confirmed by
further studies. Due to the short follow-up period, we can
consider our findings as the result of the acute effect of
safinamide on non-motor symptoms.

We have to acknowledge the limitations of this study: first
of all, this is a retrospective study and we analyzed data from a
very small cohort of patients, even if well characterized.
Moreover, the observation was limited to a small period. For
these reasons, our observations are obviously not conclusive
and need to be confirmed at follow-up and in larger cohorts of
patients. However, our results strengthen literature data [20,
22, 23] and offer new starting points.

Conclusion
Dopaminergic treatments do not help or even cause or worse

non-motor symptoms. Different studies have showed positive
effect of safinamide in the treatment of some disorders such as
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sleep [29, 30], mood, and pain [22, 23]. Based on our data and
the recent literature, we suggest a significant role of
safinamide in the treatment for non-motor symptoms.
Considering the heterogeneity of such symptoms and their
impact on the quality of life of either patients and caregivers,
safinamide may be considered a valid therapeutic option even
in early stages of fluctuations, as already highlighted by
Mancini et al. [20]
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