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Abstract

In this retrospective study, we evaluated both efficacy and effectiveness of safinamide 50 and 100 mg in the treatment of motor
fluctuations and disabling dyskinesias in a cohort of patients with idiopathic Parkinson’s disease (PD). Ninety-one PD patients
were evaluated during the first year of commercialization of the drug, both prior to starting safinamide and at the last available
follow-up. Evaluations were based on the Unified Parkinson’s Disease Scale part III (UPDRS III), Hoehn & Yahr (HY), Unified
Dyskinesia Rating Scale (UDysRS) walking and balance item 9 score, daily time spent in OFF and in ON with disabling
dyskinesias (1 week diary), mean daily dose of levodopa (LD), dopamine-agonists (DA), catechol-O-methyl transferase inhibitor
(COMT-I), monoamine oxidase B inhibitor (MAOB-I), and their LD equivalent dose (LEDD). Eight patients withdrew
safinamide within the first month for minor side effects. At the follow-up evaluation, after a mean time with safinamide of
7.5 months = 3.4, all patients showed a significant improvement of all the scale scores, except for HY, and of the daily dosages of
the drugs and the LEDD. The same results were shown by PD patients treated with safinamide 50 mg and patients who started
safinamide without switching from a previous MAOBI. PD patients with safinamide 100 mg and patients who started safinamide
switching from a previous MAOBI significantly improved in time spent in OFF and LEDD. In conclusion, safinamide is safe and
effective in improving motor complications in patients with idiopathic PD and can be considered a useful levodopa sparing
strategy.
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chronic neurodegenerative disorder of the elderly. It rarely
occurs before the age of 50 and a sharp increase in incidence
is reported after the age of 60 [1, 2]. PD is traditionally defined
as a progressive disorder characterized by the triad of rigidity,
bradykinesia, and tremor accompanied by several non-motor
symptoms that show a nonlinear progression during the course
of the disease [3]. The pathogenetic changes include the loss
of dopaminergic neurons in the substantia nigra pars compacta
and the appearance of Lewy bodies within the pigmented
neurons of the SN. It is presumed that motor symptoms occur
at a loss of about 60—-80% of the dopaminergic neurons in the
SN. Non-dopaminergic neurotransmitter systems, such as the
serotonergic, cholinergic, adrenergic, and glutamatergic are
also involved in the pathophysiological of the disease [4].
Levodopa (LD) is still the gold standard of symptomatic
efficacy on PD symptoms. Since the amount of its daily dose
is associated with the development of motor complications
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and dyskinesias, the concomitant use of other dopaminergic
and non-dopaminergic drugs is useful for realizing a LD spar-
ing strategy [5].

Safinamide (Xadago®, Zambon S.p.A. Bresso, Italy) is an
orally administered x-aminoamide derivative, that combines
potent, selective and reversible inhibition of monoamino oxi-
dase B (MAO-B) with blockade of voltage-dependent Na+
and Ca2+ channels and inhibition of stimulated glutamate
release [6—11], targeting both dopaminergic and glutamatergic
systems [11, 12].

The outcomes of long-term, double-blind design studies
performed to investigate the effects of safinamide as an add-
on therapy to LD, outline a good safety profile and a long-term
efficacy on motor function (ON time without troublesome
dyskinesias and wearing off) in PD patients with motor com-
plications [13].

In 2015, safinamide was approved in the EU for the treat-
ment of mid- to late-stage fluctuating PD as an add-on therapy
to a stable dose of LD alone or in combination with other PD
treatments [10, 14-16]. In 2017 safinamide received approval
in USA [17]. Safinamide has been on the market in Italy since
March 2016.

While efficacy of safinamide has been proved by several
controlled studies, its effectiveness in usual care settings and
in non-selected PD patients has still to be described.

The objective of this observational real-life study is to eval-
uate the effectiveness of safinamide as adjunct therapy in a
cohort of patients with idiopathic PD and motor fluctuations
retrospectively evaluated.

Materials and methods
Study design and population

We included in the study all the patients attending three
Movement Disorders Outpatients Clinics (two in Milan and
one in Novara) who were prescribed with safinamide between
March 2016 and March 2017 as additional therapeutic option
to a LD monotherapy or in combination with other treatments.

All included patients had a diagnosis of idiopathic PD ac-
cording to UK Brain Bank criteria [18] and claimed motor
fluctuations that were not controlled by the ongoing treatment.

The initial prescription of safinamide was of 50 mg a day,
in the morning. Before starting safinamide, patients had to
keep an ON/OFF diary for 1 week (with stable and unchanged
therapeutic regimen), specifying how much time a day they
spent in the OFF phase (in minutes) and/or in the ON phase
with disabling dyskinesias (in hours).

Further information collected at the time of the first
safinamide prescription (basal evaluation) were general demo-
graphic and clinical data, the Unified Parkinson’s Disease part
IIT in ON (UPDRS III) score, Hoehn & Yahr (HY) score,
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Unified Dyskinesia Rating Scale (UDysRS) walking and bal-
ance item 9 score [19], mean daily dose of LD, dopamine-
agonists (DA), catechol-O-methyl transferase inhibitor
(COMT-I), monoamine oxidase B inhibitor (MAOB-I), and
their LD equivalent dose (LEDD) [20]. Patients receiving a
MAOB-I had to withdraw from it 2 weeks before starting
safinamide. The LEDD, both at basal evaluation and follow-
up, is calculated without MAOB-I equivalent LD dose since
the correspondent one of safinamide is not available yet.

Clinical data used for the comparison with basal evaluation
were collected during the last available medical examination
of each patient approximately 12 months later, (follow-up
evaluation), and they included clinical scales, ON/OFF dia-
ries, drugs dosages, and side effects.

Additional intermediate visits or telephone contacts, be-
tween basal and follow-up evaluation, were variably arranged
according to the modalities of the individual center and the
patient’s needs (i.e., side effects and/or need for therapeutic
dosing regimen change).

During this period, safinamide daily dose was eventually
increased to 100 mg/day and dopaminergic drugs dosages
were modified in relation to individual clinical needs.

Study endpoints

The primary outcome was to evaluate the effectiveness of
safinamide on motor function evaluated by changes of
UPDRS III score in ON phase, time spent in OFF, time spent
in ON with dyskinesias and UDysRS item 9 score.

The secondary study endpoint consisted in evaluating
safinamide effect on changes of daily dosages of dopaminer-
gic therapies.

Statistical analysis

Quantitative variables were described by mean + standard
deviation if normally distributed, or by median (first quartile;
third quartile) if not normally distributed. Kolmogorow-
Smirnow test was used to assess the distribution of the values.
When normally distributed, values were compared either by
the paired ¢ test or by the unpaired ¢ test; when not normally
distributed, they were compared by Wilcoxon test (corrected
by means of method of Pratt, if necessary) or Mann Whitney
test.

To detect the variation in the number of patients receiving
DA or COMT-I before and after the treatment with
Safinamide, Chi-square test was applied (or Fisher’s exact
test, when appropriate).

GraphPadPrism ® (version 6) was used for all statistical
analyses.

P values < .05 were considered statistically significant.
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Results

Ninety-one patients with idiopathic PD, 38 women, mean age
68.93 + 9.68 years, median disease duration 10.48 (6.93;
14.01-first quartile; third quartile), received the prescription
of safinamide as add-on therapy for motor fluctuations and
or disabling dyskinesias between March 2016, baseline eval-
uation, and March 2017, with the last follow-up evaluation by
August 2017.

Eight patients (8.8%) had to withdraw from safinamide
within the first month for side effects: uneasiness (one patient),
dizziness (two), insomnia (two), worsening of psychotic symp-
toms (one), worsening of dyskinesias (three), and five patients
did not attend the control visit. Patients who discontinued treat-
ment with safinamide (three women) had a mean age of 76.70
+7.58 years (significantly older than patients who continued
with the treatment, p <.006), mean disease duration of 13.41 £
6.89 years and UPDRS III score of 21.13+12.187 in ON
(significantly more severe than study population, p <.01).
These PD patients reported side effects within 1 month of
starting the treatment, during an extra visit on demand or a
telephone contact. Such side effects were all minor and the
onset occurred in patients with safinamide 50 mg.

Data about patients who continued treatment with
safinamide (78 patients, 33 women) are shown in Table 1,
where the values of all the collected parameters after the in-
troduction of safinamide are also described. The mean daily
dosage of all dopaminergic drugs showed a significant reduc-
tion after safinamide introduction as well as UPDRS III mean
score in ON, UDysRS item 9 score, mean daily time spent in

OFF and in ON with dyskinesias. Only the HY scale score did
not show a significant change. Moreover, we observed that the
DA and the COMT-I could be in some patients. In particular,
17% of patients withdrawn the DA and the 40% of patients the
COMT-I during safinamide treatment.

To further understand the effects of safinamide, we ana-
lyzed the values of all the collected parameters in different
subgroups, calculating the changes both in the single sub-
groups and then with a comparison between the changes of
the two subgroups.

Groups receiving different safinamide dosages
(group 50 and group 100) (Table 2)

At the basal evaluation, the two groups had similar demo-
graphic and clinical characteristics, except for the time spent
in OFF that was significantly longer in group 100 (90 min,
first quartile; third quartile 60;120) than in group 50 (60 min,
first quartile; third quartile 60;72.5) (p <.0014). Group 50
showed a significant improvement in the clinical scales, time
spent in OFF and in ON with dyskinesias, (except for HY),
and in all the treatment dosages. Group 100 did not show an
improvement in clinical scales scores but did have a benefit in
time spent in OFF and a visible reduction of the time in ON
with dyskinesias, even though it did not reach statistical sig-
nificance. Group 100 showed a significant reduction only of
the LEDD. The duration of treatment with safinamide was
similar for the two groups. The comparison between the
changes demonstrated by the two groups did not show any
significant difference except for a more significant reduction

Table 1 Population who continued treatment with safinamide: demographic and clinical data at basal and follow-up evaluations

Basal Follow-up p<
Age, years (mean + sd) 68.09+9.58 - -
Disease duration, years [median (1st quartile; 3rd quartile)] 10.46 (6.92; 13.95) - -
UPDRS III in ON (70) [median (1st quartile; 3rd quartile)] 12 (5; 18.25) 10 (5; 15.25) .0001
Hoehn & Yahr (77) [median (1st quartile; 3rd quartile)] 3(2.5;3) 3(2.5;3) ns
Time in OFF, minutes (70) [median (1st quartile; 3rd quartile)] 60 (60; 90) 30 (0; 60) .0001
Time in ON with Dyskinesias, hours (63) [median (1st quartile; 3rd quartile)] 1(0; 1) 0(0;1) .0008
UDysRS item 9 (63) [median (1st quartile; 3rd quartile)] 1(0; 1) 0(@;1) .0001
LD daily dose, mg (mean + sd) 723.2+306.9 667.4+£297 .0001
DA LEDD, mg (52>43) [median (Ist quartile; 3rd quartile)] 210 (130; 311.3) 160.0 (65; 240.0) .0002
MAOBI LEDD, mg (21) [median (1st quartile; 3rd quartile)] 100 (100; 100) - -
COMTI LEDD, mg (20 > 12) [median (1st quartile; 3rd quartile)] 264 (66; 330) 264 (0;264) .0039
LEDD, mg, (mean + sd) 950.1+390.7 826.8 +357 .0001
Safinamide daily dose, mg (mean =+ sd) - 65.38+23.23 -
Time with safinamide, months (mean + sd) - 7.5+3436 -

Number of patients for which the clinical data are always available or at basal evaluation and > at follow-up evaluation

UPDRS III ON Unified Parkinson’s Disease score part III in ON, UDysRS Unified Dyskinesia Rating Scale walking and balance ITEM 9 score, LD
levodopa, LEDD levodopa equivalent daily dosage, DA Dopamino-Agonist, COMTI catechol-O-methyl transferase inhibitor, MAOBI Monoamine

oxidase B inhibitor, #s not significant
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% of COMT-I daily dose/number of patients with COMT-I at
Z v @ basal in Group 50 than in Group 100.
S| BBEEEBEEEES BB
Groups with and without a previous MAOB-I (Group
v 38 83 = MAOBI and Group No MAOBI) (Table 3)
Sl S g2 | B =
Before starting safinamide, 17 patients were on rasagiline (2
= § ca g § § § 3 patients with 0.5 mg, 15 patients with 1 mg), and 4 patients on
é :5;::}3 4 8 5‘3 selegll'me (1 w1'th 5 mg, 3 with10 mg). Rasaglllne gnd
E S8y g da selegiline were withdrawn 2 weeks before starting safinamide.
5 Ploadeeem=1da o The MAO-I was changed because of the persistence of motor
%'D fluctuations and/or disabling dyskinesias.
E 3 We considered these 21 patients as a single group (Group
% Q i 2 = ang g o MAOBI). We evaluated differences between their clinical
'E E v Saca ﬁ E RS values showed during MAOB-I treatment and the ones during
% Tl eeIie oSty ; safinamide therapy and we made a comparison between
sl a|gZdaIzaS8 2 Group MAOBI and the rest of the population that did not
receive a treatment with a MAOB-I before safinamide
v s s § 53 § 2 5 (Group No MAOBI).. At the bgsal evaluation, Group No
A2 EEeEeE e & MAOBI showed a significant higher score of UPDRS III
and HY than Group MAOBL
N & @ o S Moreovc?r, Group No MAOBI showed a significant im-
; SaE Aﬁ E 3 ﬁ 5 p.rovement in a.ll the scale scores, except from HY, and a sig-
2 @ %l S ; ; o o ; T q nificant reduction of all the drugs dosages. Group MAOBI
El 1 12d8c082 15 && improved significantly in time in OFF and LD and LEDD
53 daily dosage significantly decreased. No significant differ-
\én e ences were observed in the intragroup analysis.
b = nen 88 —
% S¢_ 4 g9=% 4
S| | 32T oo HHET F Discussion
£ 2IRSCSEs522 25 3
nAR|IEEZIIBSSBRE=ES S

This is the first observational retrospective study reporting on
the effects of safinamide 50 or 100 mg/day on the motor
function of consecutive PD patients observed for 1 year after
the Ttalian commercialization of the drug in the real life setting
of three Movement Disorders Centers.

The results confirm that safinamide can be considered an
effective and safe add-on therapy for the treatment of motor
fluctuations and/or disabling dyskinesias, with a dropout rate
for complications of 8.8%. Patients who discontinued
safinamide for minor side effects were significantly older
and with a significantly more severe form of PD than patients
who continued the treatment: the data can be considered the
first evidence describing the clinical profile of the most appro-
priate population of patients for the treatment with safinamide.

Safinamide efficacy is demonstrated by the significant im-
provement of the motor scales scores (UPDRS III in ON
phase, and UDysRS item 9): its effectiveness is further con-
firmed by the reduction of daily time spent in OFF and in ON
with disabling dyskinesias.

Moreover, both in the whole sample and in subgroups there
is a significant reduction of total daily dopaminergic load, in
particular of LEDD total dose, but also the prescription of the

[median (1st quartile; 3rd quartile)]

LEDD, mg (mean =+ sd)
UPDRS I1I ON Unified Parkinson’s Disease score part III in ON, UDysRS Unified Dyskinesia Rating Scale walking and balance ITEM 9 score, LD levodopa, LEDD levodopa equivalent daily dosage, DA

Dopamino-Agonist, COMTI catechol-O-methyl transferase inhibitor, MAOBI Monoamine oxidase B inhibitor, ns not significant

Number of patients for which the clinical data are always available or at basal evaluation and > at follow-up evaluation

Table 2 Changes of the clinical data in group 50 and group 100 and between them

Time in ON with dyskinesias, hours (46—17) [median (1st quartile; 3rd quartile)]

UDysRS (46-17) [median (1st quartile; 3rd quartile)]

Time in OFF, minutes (50-20) [median (1st quartile; 3rd quartile)]
LD daily dose, mg (mean =+ sd)

MAOBI LEDD, mg (12-9) [median (1st quartile; 3rd quartile)]

Disease duration, years [median (1st quartile; 3rd quartile)]
COMTI LEDD, mg (11>5-9>7)

UPDRS III (50-20) [median (1st quartile; 3rd quartile)]
H&Y (53-24) [median (1st quartile; 3rd quartile)]

DA LEDD, mg (35>29-17>13) (mean =+ sd)
Time on safinamide, months (mean + sd)

Age, years (mean =+ sd)
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% @ 3 COMTT and of the DA is reduced. The change of dopaminer-
§ g & gic drugs dose was requested because the introduction of
£§ 2 2228888888282 e safinamide caused an improvement of time spent in OFF but
% also an increase of time with dyskinesias in our population;
_ - o % subsequently, by reducing the daily dose of LD and
4 oz § 2 v g 2 § . 72 suspending or reducing the dose of the DA or of the COMTI
?‘; there was a consequent improvement of dyskinesias. The
g choice to suspend or to reduce the dose of DA or COMT-I
N = od g e é or to reduce the dose of LD was made in relation to the clinical
: sag_ _@oavd A § characteristic of the patient.
=2 5 3 S ; ; iyt :7 Tax a Safinamide is a potent MAOB inhibitor, more than the
= T ndRooBTRRRER ~ other two irreversible ones [8, 21]. This could be the explana-
@ _g‘ tion why it is possible to reduce the total LEDD, also improv-
g . a8 e E ing l;loth th? OFF tirrt{edand the ON tﬁﬁe with éiyskines}ilas.
< a8 s =& 8 Q The evaluation of dopaminergic therapy dosage changes
Eg« - E i G) i ; = CE E % E ; after the introduction of safinamide suggests that safinamide
S| gl EdenEEsg 3 can be considered an effective levodopa- sparing strategy. In
Caoanavvcoor~-aAaAa | | o .
= fact, both the global sample and in the Group 50 showed an
= improved control of motor complications despite the signifi-
v g 2Z282%3 3 % cant reduction of all dopaminergic drugs.
SlrrEEEE=EE=ESS T% & Safinamide is effective in improving motor function and in
5 —§ %D reducing drug dosages at 50 mg, which is the dose received by
o g 5 QE i = | E 2‘) § the majority of our patients (76%). The decision to increase
; & @ 2 P f g % s the dose to 100 mg in the other 24% of the population was
=3 ClSsss3Sa22 | 53 % taken after 1-3 months of treatment, at the first control visit
E = 12 RcoB=8RER E % é after the basal evaluation, if the patient did not show or report
£ % % Eo o a satisfactory imprpvement. After 1 year of foll.ow—up, mpst of
ﬁ § e a~So N § é the patients of this cohort did not need an increase in the
% 2 28 o - 8o E 2 § dosage of safinamide, still showing a stable improvement of
2|l 5|3 § ;F ;' i g j i & 5 §§ é & é motor fuIlCtIO.Il. A further 0b§ewat10na1 study lasting more
g S|a|xazg==8a3%s , | T% E‘ § than 1 year will be able to deh.neate when, }.10w, and why the
m 5 < increase from 50 to 100 mg will be appropriate.
9: _ 5 E R In the current 1-year follow up study, we analyzed the
% g g 5): % differences between Group 50 and Group 100. The patients
le ) 5 EE of the latter showed a significant longer basal time in OFF
g E = % = g and, even so, time in OFF is the only parameter thatimproved
% ] § T§ 5= significantly at the follow up evaluation, along with the re-
= R s o 52 duction of LEDD. Moreover, the reduction of the dose or the
3 5‘ g 5 = °§ g g suspension of the DA and the COMT-I was not significant in
§ § i g — f % E = § Group 100. A possible explanation is that these patients pre-
% § = g 2 *E g z g g B sented a more severe form of the disease as indicated by the
S § g & % = E Z § 2 g longer time in OFF, and the improvement was possible re-
g 2 _% Z i 3 % § = g g S:J ducing moderately the dopaminergic drugs dosages. The re-
- _§% g2 = E W - sults of this study do not allow a deep discussion about the
g K gg EE g & e z g < 2 g effect of safinamide 100 mg on dyskinesias. Patients of
?) 5z §§ g2 f SN g g é 2 E group 1QO showe.:d oply atrend toward 1mprov§ment oftime
= _ % 3<o § :g spN_SE | % S in ON with dyskinesias but at the b.asal evaluation they had a
; E g §_§ g ii Eg ?D—E g E 2 £ mildly lower score of the UDysRS item 9 than group 50,.even
2 g g% EE E 2 é“-i § g %é g 2 gb if not signiﬁcant. Therefore, these results allow us to 1n.fer
5 EEcg e ; # L 2 i—% '*§ & g <£ that patients who needed and.have benefited from the in-
- g '§ = é ©° 5 gé‘; E2 § g N E crease of the dose of safinamide from 50 tol 100 mg were
@ CER- o9 282S BEs| € 3 g those with longer OFF phases and not excessively long ON
E 285 2 E E 58585 3 E Z 58 phases with disabling dyskinesias.
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Subsequently, we analyzed the differences between pa-
tients that started safinamide switching from another
MAOB-I, rasagiline or selegiline, Group MAOBI (20%),
and patients No MAOBI (80%).

Group No MAOBI showed a significant improvement of
all parameters and drug dosages, except for HY, while Group
MAOI significantly improved only in time in OFF, LD daily
dose, and LEDD. At the basal evaluation, Group No MAOBI
showed a significantly more severe form of the disease than
Group MAOBI. The small sample size of the Group MAOBI
does not allow for observation of further possible differences
between the changes of the two groups, but we can speculate
that patients with a previous therapy with a MAOB-I showed
a less severe disease with a narrower margin of improvement,
with a lower UPDRS III and HY score at basal evaluation.

This non-blinded, non-randomized cohort retrospective
study has several limitations. Although we recruited consecu-
tive PD patients, there could be a selection bias, so participants
enrolled into the study cannot be considered a representative
selection of the background population. In fact, a small sample
of older patients with a severe form of PD withdrew for side
effects. It is possible that throughout the study we avoided
prescribing safinamide to other patients who presented with
this profile. Nevertheless, the minimal inclusion and exclusion
criteria allowed the enrollment of a heterogeneous population
that tended to reflect the type of case physicians seen in their
clinics.

A further limitation of the study is the not standardized
methodology in relation to when, how, and why the therapeu-
tic regimen gets changed. In the absence of randomization, the
severity of the disease and patient’s peculiar characteristics
can influence the treatment decisions (confounding by indica-
tion). This bias has been partially controlled by the fact that
the physicians of the three different Movement Disorders
Centers managed the therapeutic changes in a similar way,
demonstrating the adherence to real clinical practice of this
study, but also that a possible standardization exists in clinical
practice of specialized Movement Disorders Centers.

The absence of blinding in this observational study did not
permit for balancing factors potentially influencing the out-
comes. We tried to limit this bias by choosing objective out-
come measures (scale scores, time in ON and in OFF, and
drugs dosages) which can be poorly influenced by the pa-
tient’s and physician’s awareness of the assigned treatment.

Conclusions

Safinamide can be considered a safe, efficient, and effective
treatment of motor fluctuations and disabling dyskinesias in
idiopathic PD patients and an active effective levodopa, DA,
and COMT-I-sparing strategy in the middle stage of the
disease.
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Further, conclusions obtained from this study indicate that
patients with an intermediate stage of the disease can benefit
from the treatment better than more advanced and older
patients.

In this population, the dose of 50 mg of safinamide was
effective in most of the patient for the first year of treatment,
and the 100 mg was useful in patients with longer OFF phases
and less disabling dyskinesias.

Patients switching to safinamide from a previous MAOB-I
treatment can benefit of further reduction of the duration of
time spent in OFF but to a lesser extent in the reduction of DA
or COMT-I dosages.
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