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Introduction: Parkinson’s therapeutic interventions are only symptomatic. An optimal 
treatment should therefore address the largest number of motor and non-motor symptoms, 
to manage patients at best. Safinamide is one of the most recent approved drugs for 
fluctuating patients, in add-on to levodopa, that remains the gold standard treatment. It has 
a unique mechanism of action, both dopaminergic (as MAO-B inhibitor) and glutamatergic 
(through Na+ channel blockade). Results from Phase III trials, post-hoc analyses and real-life 
experiences suggest a beneficial effect on motor (such as tremor, bradykinesia, rigidity and 
gait) and non-motor (pain, mood, sleep) symptoms.
Areas Covered: Here, the authors discuss clinical efficacy and safety of safinamide, 
identifying the patients’ profiles that could benefit most. A search in PubMed was performed 
in September 2020, with no time limits. Publications’ abstracts were reviewed.
Conclusion: Safinamide is peculiar due to its double mechanism of action. Its benefits in 
improving motor functions and fluctuations, and some non-motor symptoms, could have 
a valuable impact on patients’ quality of life (QoL), together with its safety profile.
Keywords: glutamate, motor fluctuations, Parkinson’s disease, safinamide

Introduction
Parkinson’s disease (PD) is the second neurodegenerative disorder for prevalence 
after Alzheimer’s disease, affecting 1–2% of the population over 60 years old and 
3–5% of the population over 85 years old.1

The neurogenerative process underlying PD involves not only dopamine reduc-
tion, but also other non-dopaminergic neurotransmitters, such as acetylcholine, 
noradrenaline, serotonin, glutamate and adenosine.2 The dopamine loss induces 
the classical motor symptoms such as bradykinesia, rigidity and tremor but also 
some non-motor symptoms (NMS) (anxiety, depression, apathy). On the other end, 
other non-motor symptoms and complications seem to be related to other neuro-
transmitters impaired in PD.

In particular, glutamate overactivity in basal ganglia may participate in the 
development of dyskinesia and NMS such as pain, cognitive impairment and 
mood disorders.3,4 Decrease of serotonin activity has been described in depressed 
PD patients and decrease of acetylcholine in patients with cognitive impairment.5,6

Current therapeutic options are based on dopamine replacement to manage 
motor and non-motor symptoms, trying to avoid motor complications.

Levodopa (L-dopa) is the most effective drug and to date is considered as the 
“gold standard”.7
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However, the positive motor response to levodopa gra-
dually shortens over time (wearing-off) and dyskinesias 
increasingly compromise the so-called “ON Time”.7 

Levodopa monotherapy is efficacious in controlling 
motor symptoms in early-stage patients, and may be opti-
mized by adding dopamine agonists (DA) and other dopa-
mine-potentiating agents such as monoamine oxidase 
inhibitors (MAOB-i), and catechol-O-methyl transferase 
(COMT) inhibitors1,4 to control motor complications 
which may emerge along with the progression of the 
disease. In addition to dopaminergic drugs, amantadine 
can be used to control dyskinesia.2

The therapeutic interventions differ about drug charac-
teristics, mode of administration, safety, patients’ charac-
teristics, and even if there are limited head-to-head 
comparisons, RCTs and clinical experience support differ-
ent approaches to manage fluctuations.8 A comprehensive 
treatment of PD must also minimize the NMS negative 
impact on functionality and on patients’ quality of life.9

An approach to treat motor symptoms and non- 
levodopa-responsive symptoms is the use of non- 
dopaminergic drugs as add-on therapy2 to address the 
shortcomings of current dopamine-centered approaches.4

Safinamide is a compound with a dual mechanism of 
action recently approved for the treatment of fluctuations 
in PD patients. In this review, the pivotal trials and the 
study conducted with safinamide in a real-life setting are 
reported. Moreover, a profile of the best candidate for 
safinamide treatment is proposed.

Introduction to Safinamide
Chemistry and Pharmacodynamics
Safinamide [(S)-(+)-2-[4-(3-fluorobenzyloxy- 
benzylamino) propion-amide] belongs to the chemical 
class of α-aminoamides. It is a small molecule (molecular 
weight 302.34 g/mol), chemically and metabolically 
stable, water soluble, and acts through a dual mechanism 
of action: dopaminergic and non-dopaminergic.10,11

In particular, safinamide is a highly selective and fully 
reversible MAOB-i, determining an increase in extracellu-
lar levels of dopamine in the striatum.7 Its selectivity for 
MAOB is superior to selegiline and rasagiline.12

Moreover, it is associated with the concentration- and 
state-dependent blockade of voltage-gated Na+ channels, 
with consequent modulation of Ca2+ channels and inhibi-
tion of stimulated glutamate release.13,14 The dual 
mechanism of action of safinamide is, to date, a unique 

feature in the field of anti-Parkinson drugs. Its role in 
glutamate inhibition has recently been demonstrated in 
humans.15 This neurophysiological study showed that the 
dysfunction of circuits within M1 is restored by the anti- 
glutamatergic properties of safinamide 100 mg.

Pharmacokinetics and Metabolism
Safinamide absorption is rapid after single and multiple 
oral dosing, reaching Tmax in the time range 1.8–2.8 h after 
dosing under fasting conditions. Absolute bioavailability is 
high (95%), showing that safinamide is almost completely 
absorbed after oral administration and first pass metabo-
lism is negligible.16

The volume of distribution (Vss) is approximately 165 
L which is 2.5-fold of body volume, indicating extensive 
extravascular distribution of safinamide.11,16

In humans, safinamide is almost exclusively eliminated 
via metabolism (urinary excretion of unchanged safina-
mide was <10%). Substance-related radioactivity was lar-
gely excreted in urine (76%) and only to a low extent in 
faeces (1.5%) after 192 h.16

The elimination half-life of safinamide is 20–30 h. 
Steady-state is reached within one week. The pharmaco-
kinetics of safinamide are linear after single and repeated 
doses. No time-dependency was observed.11,16

Clinical Efficacy
Safinamide proved to be efficacious in controlled clinical 
trials named 016–018, SETTLE, and a Japanese 
study.17–20

Study 01617 was a Phase III, multicenter, randomized, 
double-blind, placebo-controlled, parallel group trial with 
four phases: a 10-day screening period, a 4-week levodopa 
stabilization enrolled patients suffering from motor fluc-
tuations. Patients with disabling peak dose or biphasic 
dyskinesias were excluded as well as patients with evi-
dence of dementia, psychiatric complications or severe 
concomitant disease. The primary efficacy measure was 
change in mean daily on time with no or non-troublesome 
dyskinesias as detected by Hauser’s diaries. A number of 
other efficacy measures were also studied.

Six hundred and ninety-nine patients were randomized 
and equally divided into the three treatment groups; over-
all, 88% of enrolled subjects completed the study. At week 
24 there were significant differences in the least squares 
(LS) mean change versus placebo in both the safinamide 
50 mg/day and 100 mg/day groups. For off time, at week 
24, LS mean differences versus placebo were significantly 
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higher in both safinamide 50 mg/day and 100 mg/day 
groups. UPDRS III (motor) scores were significantly 
improved in both 50 and 100 mg/day groups compared 
to placebo. There were also significant improvements in 
CGI-C, CGI-S, and off time following the morning levo-
dopa dose in both safinamide groups compared with pla-
cebo. There were no significant between-group differences 
in DRS scores during on time. Safinamide 100 mg/day 
improved UPDRS II (activities of daily living) scores 
compared to placebo (P=0.006: treatments were compared 
using an ANCOVA with baseline as a covariate and treat-
ment and site as main effects); however, this was not 
noted for the 50 mg/day group. There were also improve-
ments in PDQ-39 total score (P=0.0360; treatments were 
compared using an ANCOVA with baseline as a covariate 
and treatment and site as main effects) and subscale scores 
for emotional wellbeing (P=0.0116; treatments were com-
pared using an ANCOVA with baseline as a covariate and 
treatment and site as main effects), communication 
(P=0.0361; treatments were compared using an 
ANCOVA with baseline as a covariate and treatment and 
site as main effects), and bodily discomfort (P=0.0159; 
treatments were compared using an ANCOVA with base-
line as a covariate and treatment and site as main effects) 
for safinamide 100 mg/day versus placebo. Changes in 
GRID-HAM-D scores from baseline to week 24 were 
numerically greater for both safinamide groups versus 
placebo.17

Five hundred and forty-four patients who did not 
experience side effects, after completion of the core 
study, entered an 18-month double-blind, placebo- 
controlled parallel-group extension study (Study 018).18 

Subjects that had discontinued from Study 016 but had 
completed efficacy evaluations at weeks 12 and 24 were 
also enrolled into this trial.

Interestingly, in this study the primary endpoint chan-
ged to mean change from baseline at Study 016 entrance in 
Dyskinesia Rating Scale (DRS) total score during on time 
while change in ON and OFF time were secondary.

Change in DRS was not significantly different in safi-
namide versus placebo groups, despite safinamide 50 and 
100 mg/day being able to reduce mean DRS scores respec-
tively by 31% and 27% from baseline compared with 3% 
observed in the placebo group. The mean total daily ON 
time without troublesome dyskinesia significantly 
improved from baseline at Study 016 to week 78 in 
Study 018 in both safinamide 50 and 100 mg/day groups 
(P=0.0031 and P=0.0002 respectively: treatments were 

compared with placebo using an ANCOVA with the 
model containing baseline, treatment and pooled center).

However, a post-hoc analysis conducted on patients 
with DRS baseline scores >4 showed a statistic significant 
improvement of dyskinesia in patients taking safinamide 
100 mg versus baseline. The result was not achieved with 
50 mg16 (Figure 1).

Significant improvements were also reported in off time, 
on time without dyskinesia, CGI-S, CGI-C (for safinamide 
50 mg/day), UPDRS part II, III and IV total scores, PDQ 39 
and GRID-HAMD-D (safinamide 100 mg/day only). 
Overall, benefits observed during Study 016 in both groups 
treated with safinamide remained stable throughout the 
extension study; during the same period, the mean dose of 
levodopa increased in the placebo and the safinamide 50 mg 
group but decreased in the safinamide 100 mg group from 
579.6±310.0 mg to 556.0±381.9 mg.18

The SETTLE study19 was a 6-month (24-week), ran-
domized, double-blind, placebo-controlled international 
Phase III trial. It enrolled 549 fluctuating parkinsonian 
patients treated with optimized, stable doses of levodopa 
plus any other antiparkinsonian drug but MAOBI. The 
primary endpoint of the trial was the change in daily 
“ON” time, as assessed by the patient-completed daily 
diary cards (18 h/day). In this study, all the patients were 
administered safinamide 100 mg/day after two initial 
weeks with 50 mg/day. The SETTLE study confirmed 
the results of the 016 trial. In fact, safinamide significantly 
improved ON time (without worsening troublesome dys-
kinesia), OFF time, UPDRS III, CGI-S, CGI-C, PDQ-39 
and OFF time following the first morning levodopa dose 
(ie, latency to ON) compared to placebo.

Hattori et al20 randomized 406 patients in 71 centers in 
Japan. The primary endpoint was mean daily ON time: 
changes from placebo were 1.39 h for the safinamide 
50 mg/day group (p=0.0002; mixed model for repeated 
measures) and 1.66 h for safinamide 100 mg/day arm 
(p<0.0001; mixed model for repeated measures). Mean 
daily OFF time was significantly reduced in both arms 
compared to placebo (p=0.0003 and p<0.0001 respec-
tively; mixed model for repeated measures). Even 
UPDRS II in OFF (p<0.0002 for both dosages; mixed 
model for repeated measures) and UPDRS III in ON 
were significantly improved in both arms (p<0.0001 for 
both dosages; mixed model for repeated measures).

In a recent review by MDS,21 016 and SETTLE were 
evaluated17,19 leading to the conclusion that safinamide is 
efficacious and clinically useful, without safety concerns.
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Add on to Dopamine Agonist
Safinamide has been studied also as an add on to dopamine 
agonist monotherapy. Two study has been conducted. The 015 
study22 was a double-blind controlled trial where safinamide 
100 and 200 mg/day were added to a stable dose of dopamine 
agonist. The study demonstrated a significant improvement of 
the UPDRS III total score, UPDRS part II and CGI-C in the 
safinamide 100 mg group; the percentage of responders was 
higher in both safinamide groups compared to placebo. In this 
study, the dose of 200 mg failed to reach significance. The 
MOTION study23 was a 6-month (24-week), randomized, 
double-blind, placebo-controlled trial to evaluate the efficacy 
and safety of two fixed doses of SAF (50 and 100 mg/day). 
This trial enrolled patients with early idiopathic PD (less than 
five years of disease) treated with a single dopamine agonist. 
Six hundred and seventy-nine patients were randomized to 
receive safinamide 50 mg once daily, 100 mg, or placebo. Six 
hundred and seven patients completed the 24-week treatment 
period. Safinamide 100 mg/day significantly improved 
UPDRS III (mean change), and PDQ-39 compared to placebo. 
There was borderline significant improvement in ADL for the 

100 mg/day, as well as UPDRS III (responders) for the 50 mg/ 
day group.

Safinamide is not approved to be used in early patients 
or as an add-on therapy to dopamine agonist monotherapy, 
limiting its use in this population. Muller24 underlined that 
this is an important aspect; in fact, safety and tolerability 
of a MAO-B inhibitor, such as safinamide, is easier than 
therapy with dopamine agonists and could help to spare 
dopamine agonists and levodopa.

Post-hoc analyses of pooled data confirmed improve-
ment in motor symptoms by UPRDS III and in cardinal 
symptoms with 100 mg/day.25

Safinamide has also shown to be effective in improving 
ON and OFF time in addition to levodopa alone or with 
any combination of antiparkinsonian therapies.25

Even UPDRS II score showed a significant reduction for 
safinamide 100 mg/day compared to placebo (p=0.0068; 
ANCOVA models with treatment and study as fixed effects 
and baseline value as continuous covariate), and quality of life 
(PDQ-39) improved significantly more with 100 mg/day in 
352 patients treated for 2 years (-p=0.039; ANCOVA models 

69 pts
78 pts 74 pts
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Dyskinesia Rating Scale

Placebo Safinamide 50 mg Safinamide 100 mg

Figure 1 Study 018: safinamide reduced DRS scores in patients with baseline scores >4 (post-hoc analysis).
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with treatment and study as fixed effects and baseline value as 
continuous covariate).26

Post-hoc analysis of RCTs have shown that, without 
modifying the levodopa dose, 75% of patients 
on safinamide 100 mg/day showed “no deterioration” or 
an “improvement” of dyskinesias after 2 years of treat-
ment, measured through the DRS score.27

Other post-hoc studies suggested it could act also on 
some non-motor symptoms (such as mood and pain) pos-
sibly because of its double mechanism of action.10,28–30 In 
more than 200 patients, safinamide 100 mg/day, compared 
to placebo, significantly improved the PDQ-39 “Emotional 
well-being” domain after 6 months (p=0.0067; ANCOVA 
models with treatment group and center as fixed dummy 
test and baseline values as continuous covariate) and 2 
years (p=0.0006; ANCOVA models with treatment group 
and center as fixed dummy test and baseline values as 
continuous covariate) as well as the GRID-HAMD 
(p=0.048 and p=0.0027 respectively; ANCOVA models 
with treatment group and center as fixed dummy test and 
baseline values as continuous covariate). Significantly 
fewer patients in safinamide vs placebo group experienced 
depression as adverse event (p=0.0444 after 6 months and 
p=0.0057 after 2 years; two-sided Fisher’s exact test).29 

Pain was measured indirectly through PDQ-39 items 37 
and 39 after 6 months of safinamide 100 mg/day 
(p=0.0009 and p=0.006 respectively; ANCOVA model 
with PDQ-39 scores changes from baseline as dependent 
variable, with treatment and studies as fixed effects and 
with baseline values as covariate)28 and 24 months 
(p=0.0074 and p=0.0209 respectively; ANCOVA model 
with PDQ-39 scores changes from baseline as dependent 
variable, with treatment and studies as fixed effects and 
with baseline values as covariate) and through reduction of 
concomitant pain treatments (−26.2%; p=0.005; negative 
binomial regression model obtained with a Generalized 
Linear Model parameterized with logarithmic link function 
and negative binomial distribution and with treatment and 
studies as fixed effects).30 In a systematic review and 
meta-analysis on pain therapies in PD,31 the authors con-
clude that safinamide is the most effective among the 
therapies analyzed (cannabinoids, opioids, COMT inhibi-
tors, Chinese medicine, surgery, pardoprunox and dopa-
mine agonists, as well complementary therapies).

Data from RCT and post-hoc studies have been con-
firmed in real life experiences. A number of non-controlled 
open-label studies have been published reporting clinical 
experience with safinamide.32–35 The data reported are 

generally positive and are in line with the RCT trials. In 
particular, patients reported an improvement at CGI scale 
but also positive results were found using UPDRS evalua-
tions and clinical diaries.

Interestingly, some small studies focused on non-motor 
symptoms. Geroin et al36 found a significant decrease in 
Kings Pain Scale, Brief Pain Inventory Intensity and 
Interference, and NRS scores from baseline (p<0.05: 
paired samples t-test) in 13 fluctuating patients being trea-
ted with safinamide 100 mg/day for 12 weeks.

A real-life experience on safinamide and sleep disorders 
was reported by Liguori et al.37 They examined 46 and 15 
patients, treated with safinamide or rasagiline respectively, 
showing statistically significant improvement, from baseline, 
of nighttime sleep, daytime sleepiness and sleep daily dys-
function only with safinamide (p<0.05: Wilcoxon test).

Bianchi et al38 retrospectively evaluated 20 patients 
with PD complicated by motor fluctuations. These patients 
were administered safinamide 50 mg/day for 15 days, 
increased then to 100 mg/day for 3 months (no changes 
in other therapies). The total score of NMS scale signifi-
cantly decreased from baseline (p=0.00031: non- 
parametric Friedman test). In particular, the reduction 
was significant in the cardiovascular, attention/memory, 
sleep/fatigue, mood/cognition, urinary, and sexual function 
domains (p<0.05 for all: non-parametric Friedman test).

Rinaldi et al39 enrolled 32 fluctuating PD patients, to assess 
the therapeutic potentials of safinamide (100 mg/day) on cog-
nitive symptoms. Subjects received safinamide 50 mg/day for 
2 weeks, then 100 mg/day for a further 10 weeks. Add-on with 
high-dose safinamide was accompanied by a significant 
increase of the Frontal Assessment Battery score and signifi-
cant reduction of the “interference-time” score at the Stroop 
Word–Color Test (p<0.0001: paired t-test and Bonferroni cor-
rection for multiple comparisons). In particular, attention and 
inhibition of cognitive interference were significantly amelio-
rated by high-dose safinamide, suggesting increased modula-
tory performances of prefrontal cortical pathways. Findings on 
inhibitory control were opposite to those obtained with 
rasagiline,40 and this may depend on safinamide glutamatergic 
inhibition.

Safety and Tolerability
In RCT the percentages of patients in the safinamide 
groups, affected by adverse events, were similar to those 
observed in the placebo group,41 particularly for the dose 
of 100 mg/day (Table 1). The complete list of side effects 
is reported in Table 2.
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Table 1 Principal Safety Results of Safinamide from Clinical Trials 016, 018 and SETTLE

Safinamide 50 mg Safinamide 100 mg Placebo

N° of patients 243 478 497
Any adverse event (%) 88.5 79.3 78.3

Any serious adverse event (%) 14.0 12.3 11.5

Withdrawal due to adverse event (%) 9.1 6.1 5.4

Table 2 Adverse Reactions Observed in Clinical Trials Where Adverse Events Were Considered Related

System Organ 
Class

Very 
Common

Common Uncommon Rare

Infections and 

infestations

Urinary tract infection Bronchopneumonia, furuncle, 

nasopharyngitis, pyoderma, rhinitis, tooth 
infection, viral infection

Neoplasms benign, 
malignant and 

unspecified 

(including cysts and 
polyps)

Basal cell carcinoma Acrochordon, melanocytic nevus, 
seborrheic keratosis, skin papilloma

Blood and lymphatic 
system disorders

Anemia, leukopenia, red blood cell 
abnormality

Eosinophilia, lymphopenia

Metabolism and 
nutrition disorders

Decreased appetite, hypertriglyceridemia, 
increased appetite, hypercholesterolemia, 

hyperglycemia,

Cachexia, hyperkalemia

Psychiatric 

disorders

Insomnia Hallucination, depression, abnormal 

dreams, anxiety, confusional state, affect 

lability, libido increased, psychotic 
disorder, restlessness, sleep disorder

Compulsions, delirium, disorientation, 

illusion, impulsive behavior, loss of libido, 

obsessive thoughts, paranoia, premature 
ejaculation, sleep attacks, social phobia, 

suicidal ideation

Nervous system 

disorders

Dyskinesia 

somnolence, 

dizziness, 
headache, 

Parkinson’s 

disease

Paraesthesia, balance disorder, 

hypoaesthesia, dystonia, head discomfort, 

dysarthria, syncope, cognitive disorder

Coordination abnormal, disturbance in 

attention, dysgeusia, hyporeflexia, 

radicular pain, Restless Legs Syndrome, 
sedation

Eye disorders Cataract Vision blurred, scotoma, diplopia, 

photophobia, retinal disorder, 
conjunctivitis, glaucoma

Amblyopia, chromatopsia, diabetic 

retinopathy, erythropsia, eye hemorrhage, 
eye pain, eyelid edema, hypermetropia, 

keratitis, lacrimation increased, night 

blindness, papilloedema, presbyopia, 
strabismus

Ear and labyrinth 
disorders

Vertigo

Cardiac disorders Palpitations, tachycardia, sinus bradycardia, 
arrhythmia

Myocardial infarction

Vascular disorders Orthostatic 
hypotension

Hypertension, hypotension, varicose vein Arterial spasm, arteriosclerosis, 
hypertensive crisis

(Continued)
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Table 2 (Continued). 

System Organ 
Class

Very 
Common

Common Uncommon Rare

Respiratory, 

thoracic and 
mediastinal 

disorders

Cough, dyspnea, rhinorrhoea Bronchospasm, dysphonia, oropharyngeal 

pain, oropharyngeal spasm

Gastrointestinal 

disorders

Nausea Constipation, dyspepsia, vomiting, dry 

mouth, diarrhea, abdominal pain, gastritis, 

flatulence, abdominal distension, salivary 
hypersecretion, gastrooesophageal reflux 

disease, aphthous stomatitis

Peptic ulcer, retching, upper 

gastrointestinal hemorrhage

Hepatobiliary 

disorders

Hyperbilirubinemia

Skin and 

subcutaneous tissue 

disorders

Hyperhidrosis, pruritus generalized, 

photosensitivity reaction, erythema

Alopecia, blister, dermatitis contact, 

dermatosis, ecchymosis, lichenoid 

keratosis, night sweats, pain of skin, 
pigmentation disorder, psoriasis, 

seborrheic dermatitis

Musculoskeletal and 

connective tissue 

disorders

Back pain, arthralgia, muscle spasms, 

muscle rigidity, pain in extremity, muscular 

weakness, sensation of heaviness

Ankylosing spondylitis, flank pain, joint 

swelling, musculoskeletal pain, myalgia, 

neck pain, osteoarthritis, synovial cyst

Renal and urinary 

disorders

Nocturia, dysuria Micturition urgency, polyuria, pyuria, 

urinary hesitation

Reproductive 

system and breast 
disorders

Erectile dysfunction Benign prostatic hyperplasia, breast 

disorder, breast pain

General disorders 
and administration 

site conditions

Fatigue, asthenia, gait disturbance, edema 
peripheral, pain, feeling hot

Drug effect decreased, drug intolerance, 
feeling cold, malaise, pyrexia, xerosis

Investigations Weight decreased, weight increased, blood 

creatine phosphokinase increased, blood 

triglycerides increased, blood glucose 
increased, blood urea increased, blood 

alkaline phosphatase increased, 

blood bicarbonate increased, blood 
creatinine increased, electrocardiogram 

QT prolonged, liver function test 

abnormal, urine analysis abnormal, blood 
pressure increased, blood pressure 

decreased, ophthalmic diagnostic 
procedures abnormal

Blood calcium decreased, blood potassium 

decreased, blood cholesterol decreased, 

body temperature increased, cardiac 
murmur, cardiac stress test abnormal, 

hematocrit decreased, hemoglobin 

decreased, international normalized ratio 
decreased, lymphocyte count decreased, 

platelet count decreased, very low-density 

lipoprotein increased

Injury, poisoning 
and procedural 

complications

Fall Foot fracture Contusion, fat embolism, head injury, 
mouth injury, skeletal injury

Social 

circumstances

Gambling
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Distinctive elements regarding the safety of safinamide 
are the following:

• Safinamide is a reversible MAO-B inhibitor (selegi-
line and rasagiline are irreversible);42,43 therefore, an 
adverse event attributable to safinamide regresses rapidly 
after stopping the drug. Within 5 days from withdrawal, 
there is a full recovery of enzyme activity,10 which allows 
to perform surgery under general anesthesia without the 
risk of strengthening the depressive effects of anesthetics 
on CNS;

• Safinamide is a powerful and highly selective MAO- 
B inhibitor. In human brain it is 1000-fold more selective 
for MAO-B than for MAO-A, avoiding the need for any 
food restriction;7,44

• Given the characteristics above, administration of 
antidepressants is possible, if administered at minimum 
doses needed;16

• In vitro metabolism studies indicated that there is no 
significant induction or inhibition

of cytochrome P450 in humans;16

• The lower safinamide dosage is permitted in moder-
ate hepatic impairment, unlike other MAOB-i;16

• Pooled analyses of adverse events data from placebo- 
controlled studies in patients with PD indicate that con-
comitant administration of safinamide with a broad cate-
gory of commonly used medicines in this patient 
population (antihypertensives, beta-blockers, proton 
pump inhibitors, non-steroidal anti-inflammatory drugs, 
antidepressants etc) is not associated with an increase in 
risk for adverse events;16

• Safinamide can be associated with any other antiparkin-
sonian drug. The best drug association is levodopa alone;25

• The use of safinamide in patients with albinism, 
retinal degeneration, uveitis, inherited retinopathy or 
severe progressive diabetic retinopathy is 
contraindicated.16 Preclinical studies with safinamide 
have shown induction of retinal degeneration in rats, as 
happened with other anti-Parkinson drugs (pramipexole) 
which, unlike safinamide, also require regular ophthalmo-
logic controls.45 However, none of these drugs has been 
associated with retinal degeneration in humans.

A recent real-life experience46 evaluated frail patients 
(>60 years old with other chronic comorbidities for which 
they were being treated since at least 2 years). Over 47 
patients treated with safinamide, 68% was still in treatment 
after 1 year. Efficacy and safety in older people were also 
confirmed in another retrospective study with 53 
patients,47 improving WOQ-19 in 60% of them after 6 

months of treatment, with a withdrawal in only 11% of 
cases.

Stocchi et al48 evaluated safety and tolerability of an 
overnight switch from rasagiline to safinamide (50 mg/day 
for 2 weeks, then 100 mg/day) in 20 consecutive PD 
fluctuating patients, through blood pressure (BP) monitor-
ing with 24-h Holter recording. Patients were followed for 
6 weeks. The study showed that BP did not increase by 
≥10 mmHg and no serotonin-related symptoms were 
observed during the study. The overnight switch was safe 
and well tolerated by the patients.

Regulatory Affairs
Safinamide is indicated in the EU since 2015 for the treat-
ment of adult patients with idiopathic PD as add-on therapy 
to a stable dose of levodopa alone or in combination with 
other anti-PD drugs in mid to late stage fluctuating patients.16

Treatment with safinamide should be started at a dose 
of 50 mg/day, that may be increased to 100 mg/day based 
on individual clinical need.16 The response to treatment 
already occurs at 219 or 4 weeks.17,18

Conclusion and Clinical Use 
Suggestions
Fluctuation in motor and non-motor symptoms 
remains one of the most important challenges in the treat-
ment of Parkinson’s disease. Recent clinical trials showed 
that levodopa response and fluctuations can be improved 
adding other drugs to levodopa. Indeed, the administration 
of DA-agonist, COMTI, MAOBI and adenosine receptor 
antagonists together with levodopa was shown to improve 
motor and non-motor function even when one drug was 
administered on top of all the others. Therefore, the ability 
to combine drugs with different mechanism of action is 
fundamental for a successful treatment of PD.

The peculiarity of safinamide is the dual mechanism of 
action, modulating both dopaminergic and glutamatergic 
systems and it is the only available reversible MAOBI.

Safinamide 50 and 100 mg demonstrated efficacy in the 
treatment of motor fluctuations and motor symptoms in 
RCTs. Interestingly the effect of safinamide was main-
tained stable for 2 years in a double-blind situation 
(Study 016–018). Moreover, post-hoc analysis indicate 
that safinamide may improve other motor complications 
(dyskinesia), and some non-motor symptoms (pain, 
mood), and this was associated with a good tolerability 
profile.
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Taking into account the characteristics of the drug and 
the results of the studies, we can make some practical 
considerations.

Best Patient’s Profile
A patient showing wearing OFF for the first-time taking 
levodopa monotherapy or in combination with a DA ago-
nist is the best candidate for safinamide. In these patients, 
fluctuations can be improved maintaining levodopa dose 
and frequency unchanged.

Dyskinesia
Cumulative evidence supports the idea that hyperactivity 
of striatal projection neurons (SPNs), which express DA 
D1 or D2 receptors, has a prominent role in the abnormal 
responses to DA replacement leading to the development 
of dyskinesia in PD patients. A key driver of this over-
activity is represented by a dysregulated neurotransmission 
mediated by glutamate which is released from cortical and 
thalamic terminals in the striatum and evokes excitatory 
synaptic events in SPNs.49,50 Safinamide through use- 
dependent sodium channel blockade reduces overactive 
glutamatergic transmission in basal ganglia, which play 
an important role in the development of dyskinesia. 
Sciaccaluga et al demonstrated that in experimental ani-
mals, safinamide was able to delay the onset of dyskinesia 
but not their severity once induced.49 Gardoni et al 
reached a similar conclusion.50 They investigated the 
effects of safinamide on the development of dyskinesia 
in 6-hydroxydopamine (6-OHDA)-lesioned rats and they 
found that the drug did not halt or delay the priming to 
levodopa, which underlies the development of dyskinesia, 
in the rat. However, safinamide did not worsen dyskinesia 
severity. Consistent with its antiglutamatergic activity, 
safinamide inhibited different parameters of corticostriatal 
glutamatergic transmission, an effect that might correlate 
with its antiakinetic activity. Overall, the experiment sug-
gests that the striatal Glu-modulating component of safi-
namide’s activity may contribute to its clinical effects of 
improving motor function and increasing “on” time with-
out troublesome dyskinesia.18,19

In human, safinamide cannot be considered an anti- 
dyskinetic drug as it does not have any acute effect on 
dyskinesias. However, at the dosage of 100 mg/day and 
administered over the long term, safinamide can improve 
dyskinesias.27

Regarding dyskinesias, two different kinds of patients 
could benefit from safinamide administration:

● Those starting treatment without having experienced 
any dyskinesias.

● Those starting treatment with pre-existing mild 
dyskinesias.

In the first case, it is suggested to begin with safinamide 
50 mg/day and modulate dopaminergic therapy, decreasing 
the total load, due to the dopaminergic effect of 
safinamide.7 The increase of safinamide to 100 mg/day 
can be postponed when motor functions deteriorate, due 
to PD progression or in case of dyskinesias development.

In the second case, two approaches are suggested 
contemporaneously:

1. Begin with safinamide 50 mg/day16 and increase 
rapidly to 100 mg/day (even after 2 weeks). The 
increase to safinamide 100 mg/day will allow to 
exploit at most the non-dopaminergic mechanism 
of action. We learned from clinical practice that the 
effects may take about 3–6 months to be detectable.

2. Reduce levodopa/dopaminergic drug dose.

Dose
The results from RCT showed that the effect of 50 and 
100 mg/day of safinamide are similar looking at improve-
ment in time ON and OFF. However, safinamide 100 mg/ 
day only showed a significative improvement in UPDRS 
part II, UPDRS part IV and quality of life (PDQ39). 
Therefore, it can be argued that the non-dopaminergic 
effect of the drug is better expressed when it is adminis-
tered at the dose of 100 mg and at this dose the drug is 
different from the other MAOBI.

Switch
In case motor complications are not well controlled, non- 
motor symptoms such as pain or depression are present or 
dyskinesia are disabling, the switch from another MAOBI to 
safinamide could be considered. Open-label real life studies 
reported an improvement after switching from rasagiline to 
safinamide.32–34 This switch could result in an improvement 
in motor function and even in non-motor symptoms.32–34

In this case, it is better to increase the dose up to 100 mg/ 
day, that has been shown to produce the greatest benefits in 
different scales/symptoms (UPDRS II-III-IV, PDQ-39, 
ADL, pain and mood), also in the long term.17–19,25–30

In case the switch is a possible therapeutic option, the best 
way to do it should be considered. If for any reason physi-
cians want to switch from one MAOB-i to another, patients 

Drug Design, Development and Therapy 2021:15                                                                             https://doi.org/10.2147/DDDT.S302673                                                                                                                                                                                                                       

DovePress                                                                                                                       
2515

Dovepress                                                                                                                                                    Abbruzzese et al

https://www.dovepress.com
https://www.dovepress.com


should remain without MAOB-is for 2 weeks before starting 
the other, as advised in the leaflets of both drugs.16,43

However, this indication results in a major inconvenience 
for PD patients because of the worsening of their clinical 
condition. On the other hand, the main concern when switching 
between MAOIs are the occurrence of hypertensive crisis and 
serotonin syndrome (SS).51 To investigate the possible risk of 
switching overnight from rasagiline to safinamide, Stocchi et al 
performed a safety study. In this study the possible occurrence 
of SS was strictly monitored. Each patient participating in the 
trial was monitored at site for 6 h after the administration of 
safinamide 50 mg and then at home blood pressure was 
recorded with a 24-h Holter recording (ABPM). No cases of 
serotonin syndrome were reported during the study. The 
ABPM study revealed a trend toward an increase of all para-
meters evaluated, which was not significant, and it was way 
below the 10-mmHg interval set as a primary endpoint. 
Similarly, blood pressure variability remained unchanged.48

Non-Motor Symptoms
The therapeutic effect of safinamide, observed at the lower 
dose of 50 mg/day and reinforced at 100 mg/day, on some 
non-motor symptoms (such as pain, sleep disorders, 
mood), linked or independent from motor fluctuations, is 
of particular interest.

Further investigations on its effect on NMS are still 
needed.

Safety
Safinamide has an optimum tolerability profile,43 confirm-
ing the conclusions contained in the recent review from 
Movement Disorder Society,19 which indicates safinamide 
as an efficacious drug and useful in clinical practice, with-
out safety problems.

Safinamide dosing is relatively simple, with a low risk 
of drug–drug interactions, little need for dose adjustment 
and no need for dietary tyramine restrictions, even in older 
patients.37,38

Safinamide, in clinical practice, confirms good results 
obtained in clinical trials and post-hoc.
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