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ABSTRACT

Introduction: Mood disorders are frequent in
Parkinson’s disease (PD) and a favorable effect
of safinamide on mood has been observed. We
aimed to analyze the effectiveness of safinamide
on mood as a secondary objective from the
SAFINONMOTOR (an open-label study of the
effectiveness of SAFInamide on NON-MOTOR
symptoms in patients with Parkinson’s disease)
study.

Methods: SAFINONMOTOR is a prospective
open-label single-arm study conducted in five
centers from Spain. Patients with PD were
required to have at baseline a Non-Motor
Symptoms Scale (NMSS) total score of at least
40. In this analysis, the changes from V1
(baseline) to V4 (6 months ± 1 month) in the
BDI-II (Beck Depression Inventory-II), NMSS
mood/apathy domain, and PDQ-39 (Parkinson’s
Disease Questionnaire-39) emotional well-being
domain were analyzed. Depression was identi-
fied and classified (DSM-IV and Judd criteria) at
baseline and at the end of follow-up as major
depression (MD), minor depression (mD), sub-
threshold depression (subD), and non-depres-
sion (nonD).
Results: Fifty patients with PD were included
(age 68.5 ± 9.12 years; 58% women;
6.4 ± 5.1 years from diagnosis) and 44 patients
(88%) completed the follow-up at 6 months.
The BDI-II total score was reduced by 35.9%
(from 15.88 ± 10.46 at V1 to 10.18 ± 6.76 at
V4; p\ 0.0001). A significant decrease in the
NMSS mood/apathy domain and PDQ-39 emo-
tional well-being domain was observed as well
(p\ 0.0001). At baseline, 52% of the patients
presented MD, 34% mD, 12% subD, and 2%
nonD whereas at V4 the percentages were
31.8%, 34.1%, 22.7%, and 11.4%, respectively
(p = 0.029).
Conclusions: Safinamide improves mood in
patients with PD at 6 months.
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D. Santos Garcı́a (&)
Department of Clinical Neurology, CHUAC,
Complejo Hospitalario Universitario de A Coruña,
As Xubias 84, 15006 A Coruña, Spain
e-mail: diegosangar@yahoo.es

Adv Ther (2021) 38:5398–5411

https://doi.org/10.1007/s12325-021-01873-w

https://orcid.org/0000-0002-3126-5111
https://doi.org/10.1007/s12325-021-01873-w
https://doi.org/10.1007/s12325-021-01873-w
https://doi.org/10.1007/s12325-021-01873-w
https://doi.org/10.1007/s12325-021-01873-w
http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-021-01873-w&amp;domain=pdf
https://doi.org/10.1007/s12325-021-01873-w


Keywords: Safinamide; Non-motor symptoms;
Parkinson’s disease; Depression; Mood

Key Summary Points

Why carry out this study?

Non-motor symptoms (NMS) are frequent
in patients with Parkinson’s disease (PD).
Mood disorders can be present in up to
50% of patients with PD.

Some studies suggest a possible benefit of
patients with PD after treatment with
safinamide, a drug used as an add-on
treatment for PD with ‘‘off’’ episodes, on
global NMS burden and in some NMS in
particular such as sleep, pain, mood, or
urinary symptoms.

In this analysis, a secondary objective of
the open-label study SAFINONMOTOR,
we evaluated in detail the change in mood
throughout the 6-month follow-up in
patients with PD treated with safinamide.

What was learned from this study?

Safinamide improved mood in patients
with PD with severe or very severe non-
motor symptoms burden.

Safinamide showed a sustained significant
benefit on BDI-II (Beck Depression
Inventory-II), NMSS (Non-Motor
Symptoms Scale) mood/apathy domain,
and the PDQ-39 (Parkinson’s Disease
Questionnaire-39) emotional well-being
scores at 6 months.

The benefit in treating mood was observed
with both doses, 50 mg at 1 month and
100 mg at 6 months.

Study limitations included the sample
size, not having a placebo arm, and
inclusion of patients with PD with severe
or very severe NMS burden. Further
studies including double-blind and longer
follow-ups are required to analyze the role
of safinamide in the regulation of mood in
PD.

INTRODUCTION

Parkinson’s disease (PD) is the second most
common neurodegenerative disease, involving
both motor and non-motor symptoms (NMS).
Depression is a very frequent NMS that seriously
affects quality of life (QoL) in PD, even in sub-
clinical patients [1]. Treatment of mood disor-
ders in PD is a challenging issue not only
because of the poor response to medications in
many patients but also the risk of adverse events
and drug interactions [2]. Safinamide is a highly
selective and reversible inhibitor of monoamine
oxidase B (MAOB-I), but it can also restrain
glutamate release by selectively modulating
sodium channel blockade and calcium chan-
nels. This combined mechanism has been sug-
gested to improve NMS by dopaminergic and
non-dopaminergic effects. Safinamide is effec-
tive in the treatment of motor fluctuations [3]
and NMS [4]. With regard to mood, very
recently, Peña et al. [5] observed in a retro-
spective study conducted in 82 patients with PD
a significant improvement in the Hamilton
Depression Rating Scale 3 months after starting
with safinamide and suggested that safinamide
could be useful for treating depression in PD.
Previously, it was reported that safinamide,
compared to placebo, significantly improved
the PDQ-39 ‘‘Emotional well-being’’ domain
after 6 months and 2 years, as well as the GRID
Hamilton Rating Scale for Depression [6].

We observed very recently an improvement
in global NMS burden in 50 patients with PD
from the SAFINONMOTOR study (an open-label
study of the effectiveness of SAFInamide on
NON-MOTOR symptoms in patients with
Parkinson’s disease) [7]. In this analysis, a sec-
ondary objective of the SAFINONMOTOR study,
we evaluated in detail the change in mood
throughout the 6-month follow-up in patients
with PD treated with safinamide.

METHODS

SAFINONMOTOR is an observational (phase IV),
prospective, open-label, follow-up multicenter
study developed to analyze the effectiveness of
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safinamide on NMS in patients with PD [7]. The
analysis of changes in mood was a secondary
objective defined in the study protocol. Patients
were enrolled according to the following inclu-
sion criteria: (1) diagnosis of PD according to the
UK Parkinson’s Disease Society Brain Bank crite-
ria [8]; (2) to have the indication of receiving
safinamide according to the neurologist criteria
in their clinical practice; (3) to have a Non-Motor
Symptoms Scale (NMSS) total score at baseline of
at least 40; (4) no dementia criteria with a Mini-
Mental State Examination at baseline of at least
26) [9]; (5) to be older than 30 years old; (6) to
wish to voluntarily participate and to sign a
consent form. Exclusion criteria were (1) to be
under MAOB-I (rasagiline or selegiline; a wash-
out period of at least 2 week was allowed); (2) any
other contraindication to be treated with safi-
namide according to product data; (3) incapacity
to complete the questionnaires adequately; (4)
other disabling concomitant neurological dis-
ease (stroke, severe head trauma, neurodegener-
ative disease, etc.); (5) other severe and disabling
concomitant non-neurological disease (onco-
logical, autoimmune, etc.); (6) expected impos-
sibility of long-term follow-up; (7) patient who
was participating in a clinical trial and/or other
type of study. All the neurologists who partici-
pated in the study were experts on movement
disorders.

Patients were evaluated at baseline before
initiating treatment with safinamide. Follow-up
visits were programmed after 1 month
(± 7 days) (V2), at 3 months (± 15 days) (V3),
and at 6 months (± 15 days) (V4, end of the
observational period). Safinamide was started at
50 mg once daily and increased after 1 month at
V2 from 50 to 100 mg, but in some cases (e.g.,
dyskinesia) the dose of 100 mg could be intro-
duced earlier or the dose could be kept at
50 mg/day according to the criteria of the neu-
rologist. Any other PD or non-PD medications
during follow-up could not be changed unless
the neurologist considered these changes abso-
lutely necessary. All the changes including PD
and not-PD-related medications and levodopa
equivalent daily dose of levodopa were
recorded.

Patients completed the Beck Depression
Inventory (BDI)-II, NMSS, and 39-item

Parkinson’s Disease Quality of Life Question-
naire (PDQ-39) in all visits. The mood/apathy
domain of the NMSS was expressed as a per-
centage: (score/total score) 9 100. The PDQ-39
was expressed as a summary index [(PDQ-39SI):
(score/156) 9 100] and the emotional well-be-
ing domain was also calculated as a percentage.
Depression was classified following DSM-IV and
Judd criteria [10, 11] as major depression (MD),
minor depression (mD), subthreshold depres-
sion (subD), and non-depression (nonD).
Specifically, in relation to items 1 (concerning
sadness), 4 (loss of pleasure), 5 (guilty feelings),
9 (suicidal thoughts or wishes), 13 (indecisive-
ness), 15 (loss of energy), 16 (changes in sleep-
ing pattern), 17 (irritability), and 18 (changes in
appetite) of the BDI-II, depression was defined
follows: MD, at least five symptoms with the
presence of item 1 (feeling of sadness) and/or
item 4 (anhedonia) (DSM-IV criteria); mD, two
to four symptoms with the presence of item 1
and/or item 4 (DSM-IV criteria); subD, from two
to four symptoms without the presence of
item 1 and item 4 (Judd criteria).

As a result of the possible influence of gender
on depression in PD [12], we investigated pos-
sible gender differences in our cohort, compar-
ing the change from V1 to V4 in the BDI-II,
NMSS mood/apathy domain, and PDQ-39
emotional well-being domain scores between
men and women. On the other hand and since
the contribution of mood to QoL is greater in
patients with longer disease duration [13], we
also examined if disease duration or age could
determine differences in mood results. Finally,
correlations between changes in mood and
other variables from V1 to V4 were analyzed.

Ethics Statement

The study was conducted according to the
guidelines of the Declaration of Helsinki of
1964, and its later amendments. This study was
approved by the by the Comité de Ética de la
Investigación Clı́nica de Galicia from Spain
(2018-052; 28/FEB/2019) and all participants
gave their written informed consent before
inclusion in the study. SAFINONMOTOR was
classified by the AEMPS (Agencia Española del
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Medicamento y Productos Sanitarios) as a post-
authorization prospective follow-up study with
the code DSG-SAF-2018-01. The protocol and
the statistical analysis plan are available on
request.

Data Analysis

Data were processed using SPSS 20.0 for Win-
dows. Continuous variables were expressed as
the mean ± SD or median and quartiles,
depending on whether they were normally dis-
tributed. Relationships between variables were
evaluated using the Student’s t test, the
Mann–Whitney U test, Spearman’s or Pearson’s
correlation coefficient as appropriate (distribu-
tion for variables was verified by one-sample
Kolmogorov–Smirnov test). The change from
V1 to V4 in the BDI-II total score was the prin-
cipal efficacy outcome variable in this analysis.
Moreover, the changes from V1 to V4 in the
NMSS mood/apathy domain and in the PDQ-39
emotional well-being domain scores, and in the
percentage of patients with MD, mD, subD, and
nonD, were analyzed, too. Wilcoxon’s and
marginal homogeneity tests were performed to
testing the changes from V1 to V4. Spearman’s
or Pearson’s correlation coefficient, as appro-
priate, was used for analyzing the relationship
between the change from V1 to V4 in continu-
ous variables. Correlations were considered
weak for coefficient values of 0.29 or less,
moderate for values between 0.30 and 0.59, and
strong for values of 0.60 or more. Analyses on
efficacy variables were performed with the
intention to treat (ITT) data set (all subjects who
receive at least one pill of safinamide and had a
baseline and treatment observation for the pri-
mary efficacy outcome measure). Values of
p\0.05 were considered significant.

The safety data set consists of all subjects for
whom the study device was initiated. Safety
analyses was assessed by adverse events (AEs).
All AEs were coded using the current version of
the Medical Dictionary for Regulatory Activities
(MedDRA). The number and percentage of
subjects with treatment emergent AEs by Med-
DRA system organ class and preferred term, by
severity, and by relationship to study treatment

as assessed by the investigator were provided for
overall subjects.

RESULTS

Between May 2019 and February 2020 a total of
50 patients were recruited to participate and 44
completed the follow-up at 6 months (age
68.5 ± 9.12 years; 58% women; 6.4 ± 5.1 years
from diagnosis). Data about sociodemographic
aspects, comorbidities, antiparkinsonian drugs,
and other therapies are shown in Table 1 in the
Supplementary Material. The mean time from
diagnosis of PD was 6.39 ± 5.06 years. All
patients except three were receiving levodopa,
two patients were under levodopa/carbidopa
infusion therapy, and none were receiving
apomorphine or deep brain stimulation. At
baseline (V1), 78% (39/50) of the patients pre-
sented with motor fluctuations and 30% (15/50)
with dyskinesia.

At 6 months, 44 patients completed the fol-
low-up (88%) and a lower BDI-II score com-
pared to baseline was observed in 34 out of 44
patients (77.3%), the same score in 2 patients
(4.5%), and a higher score in 8 patients too
(18.2%). The mean BDI-II total score was
reduced from V1 to V4 by 35.9% (from
15.88 ± 10.46 at V1 to 10.18 ± 6.76 at V4;
p\0.0001) (Table 1 and Fig. 1). In the case of
the NMSS mood/apathy domain and the PDQ-
39 emotional well-being domain, a reduction in
the score from V1 to V4 of 57.9% (from
34.42 ± 29.89 at V1 to 14.49 ± 19.63 at V4;
p\0.0001) and 40.6% (from 44.3 ± 29.34 at
V1 to 26.33 ± 23.01 at V4; p\0.0001), respec-
tively, was observed (Table 1 and Figs. 2, 3).
Compared to the score at V1, the change in the
score at V2 and V3 for the BDI-II, NMSS mood/
apathy domain, and the PDQ-39 emotional
well-being domain was significant too, but dif-
ferences were not observed between the score
from V2 and V3 to V4 for any of the scales
(Table 2 and Figs. 1, 2, 3). With regard to the
MDS-IV and Judd criteria, at the baseline visit,
2% (N = 1) of patients presented nonD, 12%
(N = 6) subD, 34% (N = 17) mD, and 52%
(N = 26) suffered MD. After 6 months, the
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Table 1 Change in the score of the BDI-II, NMSS mood/apathy domain, PDQ-39 emotional well-being domain, and
other scales of the study from V1 (baseline) to V4 (6 months ± 15 days)

V1 N (V1) V4 N (V4) DV1–V4 p

Motor assessment

H&Y-OFF 2.5 [2, 3] 46 NA

H&Y-ON 2 [2, 2.5] 49 NA

UPDRS-III-ON 24.63 ± 9.12 48 20.21 ± 9.81 39 - 17.90% 0.009

UPDRS-IV 3.82 ± 2.55 50 2.82 ± 2.38 34 - 125.40% 0.188

FOGQ 6.10 ± 5.23 48 5.68 ± 4.96 44 - 16.90% 0.24

Non motor assessment

NMSS total score 97.48 ± 43.7 50 59.91 ± 35.49 44 - 138.50% < 0.0001

Cardiovascular 9.58 ± 2.46 50 6.72 ± 11.94 44 - 129.90% 0.268

Sleep/fatigue 36.08 ± 21.77 50 23.15 ± 18.12 44 - 135.80% 0.002

Mood/apathy 34.42 ± 29.89 50 14.49 ± 19.63 44 - 157.90% < 0.0001

Perceptual symptoms 4.33 ± 8.67 50 2.84 ± 5.88 44 - 134.40% 0.63

Attention/memory 17.5 ± 17.09 50 13.32 ± 18.19 44 - 123.90% 0.026

Gastrointestinal symptoms 19.61 ± 18.01 50 13.13 ± 13.39 44 - 133.00% 0.01

Urinary symptoms 42.72 ± 30.41 50 30.62 ± 23.94 44 - 128.30% 0.003

Sexual dysfunction 28.25 ± 35.69 50 25.28 ± 33.58 44 - 110.50% 0.784

Miscellaneous 33.33 ± 20.73 50 18.99 ± 14.03 44 - 143.00% < 0.0001

ESS 9.2 ± 5.64 49 6.93 ± 5.11 44 - 124.70% 0.012

PSQI 10.43 ± 4.02 47 8.36 ± 4.41 42 - 119.80% 0.001

BDI-II 15.88 ± 10.46 50 10.18 ± 6.76 44 - 135.90% < 0.0001

Mood condition 50 44 0.021

Major depression (%) 52 31.8

Minor depression (%) 34 34.1

Subthreshold depression (%) 12 22.7

Non-depression (%) 2 11.4

KPPS 40.04 ± 36.18 48 22.6 ± 21.42 44 - 143.60% < 0.0001

VAS-PAIN 4.61 ± 3.22 49 3.67 ± 2.69 43 - 120.40% 0.071

VAFS—Physical 4.18 ± 2.84 49 3.64 ± 2.55 44 - 112.90% 0.293

VAFS—Mental 3.14 ± 2.65 49 2.45 ± 2.79 44 - 121.90% 0.118

QoL and autonomy

PDQ-39SI 30.07 ± 17.61 49 21.24 ± 13.48 44 - 129.40% < 0.0001

Mobility 34.55 ± 27.79 49 29.09 ± 26.85 44 - 115.80% 0.037
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frequency of patients with MD was reduced to
31.8% (p = 0.029) (Table 1 and Fig. 4).

A moderate correlation was observed
between the change from V1 to V4 in the BDI-II
score and the NMSS mood/apathy domain
(r = 0.507; p\0.0001) and the BDI-II and the
PDQ-39 emotional well-being domain
(r = 0.458; p = 0.0002) scores but not between
the NMSS mood/apathy domain and the PDQ-
39 emotional well-being domain scores
(r = 0.272; p = 0.77). A strong correlation was
observed between the change from V1 to V4 in
the NMSS total score and the NMSS mood/apa-
thy domain score (r = 0.680; p\0.0001). Other
significant correlations are shown in Table 3.

With regard to gender, a significant reduc-
tion on BDI-II, NMSS mood/apathy domain,
and PDQ-39 emotional well-being domain
scores was observed in both men and women,
but without differences between groups (a
greater reduction in women in the PDQ-39
emotional well-being domain with a trend of
significance was observed [p = 0.092]; Table 2 in

the Supplementary Material). No differences
were observed either by age or time from diag-
nosis except a greater reduction in the NMSS
mood/apathy domain score in the subgroup of
patients with PD older than 70 years old
(23.49 ± 21.44 vs 9.72 ± 10.87; p = 0.040). No
correlations were observed between the change
in the BDI-II score from V1 to V4 and age
(r = - 0.058; p = 0.796) and mean time from
diagnosis of PD (r = 0.094; p = 0.508).

A total of 21 adverse events in 16 patients
(32%) were reported, five of which were severe
(not related to safinamide) and six patients
abandoned the study for the following reasons:
one withdrawal of consent; one discontinuation
of treatment after deep brain stimulation pro-
cedure; one personal decision due to no effect;
three because of an adverse event (two dizzi-
ness; one respiratory infection) (Table 3 in the
Supplementary Material). The most frequent
adverse events were dyskinesia and nausea (6%),
but only one patient discontinued the medica-
tion because of an adverse event related to

Table 1 continued

V1 N (V1) V4 N (V4) DV1–V4 p

Activities of daily living 26.5 ± 23.94 49 17.8 ± 17.96 44 - 132.80% 0.014

Emotional well-being 44.3 ± 29.34 49 26.33 ± 23.01 44 - 140.60% < 0.0001

Stigmatization 15.82 ± 22.79 49 7.67 ± 13.13 44 - 151.50% 0.021

Social support 7.48 ± 16.51 49 3.59 ± 12.63 44 - 152.00% 0.302

Cognition 27.17 ± 22 49 23.72 ± 22.49 44 - 112.70% 0.876

Communication 20.07 ± 26.73 49 12.12 ± 15.19 44 - 139.60% 0.203

Pain and discomfort 44.56 ± 27.35 49 33.33 ± 19.93 44 - 125.20% 0.018

ADLS 81.40 ± 11.78 50 80.91 ± 16.39 44 - 10.60% 0.845

p values were computed using the Wilcoxon signed-rank or the marginal homogeneity test. The results represent
mean ± SD, median [p25, p75] or percentage. Domains of the NMSS and PDQ-39SI were expressed as a percentage.
Significant values are in bold
ADLS Schwab & England Activities of Daily Living Scale, BDI Beck Depression Inventory, ESS Epworth Sleepiness Scale,
FOGQ Freezing of Gait Questionnaire, H&Y Hoenh & Yahr, KPPS King’s PD Pain Scale, NMSS Non-Motor Symptoms
Scale, NPI Neuropsychiatric Inventory, PDQ-39SI 39-item Parkinson’s Disease Quality of Life Questionnaire Summary
Index, PSQI Pittsburgh Sleep Quality Index, UPDRS Unified Parkinson’s Disease Rating Scale, VAFS Visual Analog Fatigue
Scale, VAS-PAIN Visual Analog Scale-Pain, NA not applicable
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safinamide (dizziness). All patients were receiv-
ing safinamide 50 mg/day at V2 except three
who were receiving 100 mg/day, whereas all
patients were receiving 100 mg/day at V3 and
V4 except one and two cases, respectively, who
were receiving 50 mg/day. Only three patients
were receiving rasagiline which was withdrawn
with a washout period of at least 2 weeks before
starting safinamide. At baseline, 38% of the
patients were taking benzodiazepines and 32%

any antidepressant agent, the most frequent
being a selective serotonin reuptake inhibitor
(sertraline, N = 5; mirtazapine, N = 4; escitalo-
pram, N = 3; citalopram, N = 2; trazodone,
N = 2) (Table 1 in the Supplementary Material).
Except one patient who added escitalopram to
20 mg/day 93 days after V1, no other changes
were conducted in the antidepressant prescrip-
tions. No significant relationship of suffering an
adverse event with the use of antidepressants
was observed, although they were slightly more
frequent in patients receiving an antidepressant
agent (37.5% vs 26.5%, p[ 0.05). Serotonin
syndrome was not observed in any patient.

DISCUSSION

Patients with depression or antidepressant
medications were excluded from the first trials
of safinamide (studies 015, 016, and SETTLE),
but the 18-month extension of study 016 (study
018) observed significant improvements in the
Hamilton Rating Scale for Depression scores
with the 100 mg dose [14]. However, these
patients had low baseline Hamilton Rating Scale
for Depression scores. In the SAFINONMOTOR
study, patients with PD with severe or very

V1 V2 V3 V4
15.88 (±10.46) 11.86 (±7.94) 10.97 (±6.24) 10.18 (±6.76)

BDI-II
total score

(0-63)

Fig. 1 BDI-II at V1 (baseline), V2 (1 months ± 7 days),
V3 (3 months ± 15 days) and V4 (6 months ± 15 days).
Compared to V1, a significant reduction was observed at
V2, V3 and V4 (p\ 0.001). Changes were not statistically
significant from V2 to V3 and to V4, or from V3 to V4

Fig. 2 NMSS mood and apathy domain at V1 (baseline),
V2 (1 months ± 7 days), V3 (3 months ± 15 days) and
V4 (6 months ± 15 days). Compared to V1, a significant
reduction was observed at V1, V2 and V3 (p\ 0.001).
Changes were not statistically significant from V2 to V3
and to V4, or from V3 to V4

Fig. 3 PDQ39 emotional well-being domain at V1
(baseline), V2 (1 months ± 7 days), V3 (3 months ±

15 days) and V4 (6 months ± 15 days). Compared to V1,
a significant reduction was observed at V1, V2 and V3
(p\ 0.001), and also from V2 to V3 (p = 0.045). Changes
were not statistically significant from V2 to V4, or from V3
to V4
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severe global NMS burden were recruited and
baseline evaluations showed a majority of
patients suffering depressive symptoms and
about a third taking antidepressants. The results
of our study demonstrate a sustained positive
effect of safinamide on mood and emotional
well-being QoL. It is interesting to remark that
benefits were observed at V2 with the initial
50 mg dose, and they were sustained until the
6-month follow-up visit after increasing to
100 mg but with no significant differences
between 50 and 100 mg.

Our results agree with previous data that also
show benefits of safinamide on mood [4, 6].
Nonetheless, it is important to notice that the
existing studies that demonstrate benefits of
safinamide on mood are presented with the
100 mg dose, supporting this role on the gluta-
matergic regulation of safinamide at 100 mg.
The recent SADNESS study [5] evaluated the
effect of safinamide on depression, including
patients with doses of 50 mg and 100 mg. A
significant improvement was observed in the
Hamilton Depression Rating Scale for both
doses, with no significant differences between
50 and 100 mg, although a tendency for better
outcomes with the 100 mg treatment was
described. However, the authors concluded that
there were no statistically significant differences
between both doses because the 50 mg group
included only 22 subjects. Our study confirms a
clear benefit in mood with only 50 mg of safi-
namide that remains stable with the 100 mg

dose. To our knowledge, this is the first time
that this benefit is clearly demonstrated at
50 mg dose in a prospective study.

The MAO enzyme has two isoforms (A and B)
with different brain distribution and substrates.
MAO-B isoform has greater activity in the basal
ganglia and does not metabolize noradrenaline
or serotonin [15]. MAO-A inhibitors are used as
antidepressants because MAO-A metabolizes
serotonin. However, it has been proposed that
inhibiting MAO-B can indirectly modulate
serotonin by the action of dopamine, as the
formation of serotonin from tryptophan is
dopamine dependent, and that the blocking of
dopamine metabolism may be even more
effective than the blocking of MAO-A for treat-
ing depression [16, 17]. A dose of 20–40 mg of
safinamide can achieve an inhibition of MAO-B
over 90% with no evidence of MAO-A inhibi-
tion even with high doses of safinamide [18].
We hypothesize that safinamide-induced
improvement of mood in PD depressive symp-
toms can be modulated by dopaminergic regu-
lation, with a more modest effect of
glutamatergic systems. In line with this,
pramipexole improved depressive symptoms in
patients with PD versus placebo although a
direct antidepressant effect has been suggested
[19]. Another possible explanation may be that
safinamide can regulate glutamate with lower
doses than 100 mg. It has been suggested that
this second action mechanism could explain at
least in part the favorable effect of safinamide
over some NMS but it is not clear whether the
dopaminergic action of safinamide could be
more potent than that of other MAO-B inhibi-
tors such as rasagiline or if benefits could be
related to its effect involving the glutamatergic
system, or both [20]. Previously, treatment with
rasagiline did not have significant effects versus
placebo on depressive symptoms in patients
with PD with moderate depressive symptoms,
although post hoc analyses signaled some
improvement in patient-rated depression out-
comes [21]. To clarify this question, a random-
ized trial with safinamide at different doses (50
mg vs 100 vs[100 mg) versus placebo and
ideally with a rasagiline arm is needed.

Depression is a frequent comorbidity in PD
that has a notable negative effect on health-

Fig. 4 Proportion of patients with major depression
(MD), minor depression (mD), subthreshold Depression
(subD) and non-Depression (nonD) at baseline (V1) and
after 6 months (V4). Changes in groups were statistically
significant (p\0.05)
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related and global QoL of patients with PD, not
only major and minor depression, but also subD
[1, 22]. Importantly, we observed that mood
improvement 6 months after starting with safi-
namide correlated with health-related QoL
improvement. Systematic reviews of depression
in epidemiologic PD studies describe a com-
bined prevalence about 35% [23], although
some publications report frequencies over 50%
[13, 24]. This prevalence may be higher in
patients with disease later stages [22, 25–27] or
women [12, 26], although depression-type fre-
quency or BDI-II score does not seem to change
with disease duration [13]. Furthermore,

patients with disease later stages that present
motor fluctuations suffer more frequent dys-
thymia and anxiety symptoms, unrelated to
levodopa wearing off or controlled treatment
response of fluctuations [28]. In any case, our
study corroborates that patients, even without a
long disease duration, can present a high NMS
burden, mood disorder, and a poor QoL and
that it is important to identify this phenotype
in clinical practice [29]. Despite this, it is known
that only a low proportion of patients with PD
with depression receive antidepressant treat-
ments [25] and our findings support this.

Table 3 Correlations between the changes in score of the BDI-II, NMSS mood/apathy domain, and PDQ-39 emotional
well-being domain, and changes in other scales from V1 (baseline) to V4 (6 years ± 15 days)

BDI-II NMSS
Mood/apathy

PDQ-39SI
Emotional well-being

Motor assessment

UPDRS-III-ON 0.185 - 10.004 0.215

UPDRS-IV 0.257 0.457** 0.259

FOGQ 0.093 0.187 - 10.035

Non motor assessment

NMSS total score 0.513* 0.680 0.216

ESS 0.017 0.092 0.154

PSQI 0.022 0.352*** - 10.006

BDI-II NA 0.507* 0.458**

KPPS 0.432** 0.253 0.268

VAS-PAIN 0.178 0.365*** 0.028

VAFS—Physical 0.380*** 0.389*** 0.07

VAFS—Mental 0.580* 0.498** 0.243

QoL and autonomy

PDQ-39SI 0.467** 0.385*** 0.522*

ADLS - 10.121 - 10.289 - 10.116

Spearman correlation test were applied. Significant values are in bold
ADLS Schwab & England Activities of Daily Living Scale, BDI Beck Depression Inventory, ESS Epworth Sleepiness Scale,
FOGQ Freezing of Gait Questionnaire, H&Y Hoenh & Yahr, KPPS King’s PD Pain Scale, NMSS Non-Motor Symptoms
Scale, NPI Neuropsychiatric Inventory, PDQ-39SI 39-item Parkinson’s Disease Quality of Life Questionnaire Summary
Index, PSQI Pittsburgh Sleep Quality Index, UPDRS Unified Parkinson’s Disease Rating Scale, VAFS Visual Analog Fatigue
Scale, VAS-Pain Visual Analog Scale-Pain, NA not applicable
*p\ 0.0001; **p\ 0.001; ***p\ 0.05
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Depression treatment in PD is known to be a
challenging issue. Elderly subjects with execu-
tive dysfunction have a poorer response to
serotonin-reuptake-inhibiting antidepressants
[30]. Anxiety is even more frequent than
depression in PD [24], and its presence is a
predictor of worse response to antidepressants
[31]. In a meta-analyses conducted by Huang
et al. [32], MAOB-I significantly reduced
depressive symptoms, but in the subgroup
analysis this decrease was significant only in
patients with early PD. Espay et al. [2] analyzed
the effect of dopaminergic medications on
mood in the PPMI (Parkinson’s Progression
Markers Initiative) 5-year-data cohort, includ-
ing levodopa, dopamine agonists (pramipexole,
ropinirole, and rotigotine), and the MAOB-I
rasagiline and seleginine. They concluded that
dopaminergic medications showed no direct
effect on mood in patients with early PD,
although they observed a non-significant
improvement trend in MAOB-I treatment
(- 0.35; 95% CI - 0.73, 0.04; p = 0.08). Inter-
estingly, cognitive function assessed by the
Montreal Cognitive Assessment (MoCA) influ-
enced the effect of medications on mood:
dopamine agonists in patients with worse
MoCA scores produced a more pronounced
worsening of depression scores (p = 0.005)
while MAOB-I had a moderating effect on
depression scales (p = 0.03). This fact supports a
non-dopaminergic mechanism of depressive
symptoms. Therefore, considering the poor
response of other dopaminergic treatments in
mood as previously mentioned, safinamide may
be an option to contemplate when adjusting
dopaminergic treatment in patients with PD
with depressive symptoms [5]. In addition, a
major concern when using safinamide in
patients with PD with depression is concomi-
tant antidepressants but our results suggest that
safinamide is safe and well tolerated even in this
type of PD population.

Our study has important limitations. First,
we do not have a placebo arm group to compare
differences. However, the effect of the treat-
ment was stable and sustained at the 6-month
visit. We consider that this stable lapse of time
supports the effect of the treatment, although a
possible bias cannot be completely excluded.

Second, our inclusion criteria required patients
with a severe or very severe NMS burden, so we
cannot conclude that these results can be
extrapolated to all subjects with PD. Third, we
present a relatively small sample, although
being able to demonstrate significant differ-
ences with a small sample may also reflect a
stronger effect of the treatment. Fourth,
patients with PD taking an antidepressant agent
were included and one patient started with
escitalopram after the baseline visit. However,
in practice, many patients with PD receive
antidepressant agents and have depressive
symptoms; it of interest that safinamide can be
associated with antidepressant agents. Lastly,
the COVID-19 pandemic affected the last
months of follow-up in some patients, which
could have influenced their mood, and four V4
visits had to be conducted by telephone
interview.

CONCLUSION

Safinamide can be useful in the treatment of
depression in PD and improves QoL. In this
study we demonstrate a significant benefit in
BDI-II, as well as in the NMSS mood/apathy
domain and the PDQ-39 emotional well-being
domain scores with safinamide at 6 months,
with no significant increase in adverse events in
patients who already receive antidepressants.
Further studies including double-blind longer
follow-ups are required to analyze the role of
safinamide in the regulation of mood in PD.
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