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Abstract 

Safinamide is a reversible monoamine oxidase-B inhibitor approved as add-on to levodopa for the 

management of motor fluctuations in Parkinson’s disease (PD). Beyond dopaminergic modulation, 

it also inhibits abnormal glutamate release, a mechanism implicated in the pathophysiology of 

levodopa-induced dyskinesias (LID). Clinical evidence of this potential, however, remains scarce.A 

65-year-old woman with a 7-year history of PD complicated by truncal LID and end-of-dose motor 

fluctuations underwent comprehensive baseline assessment. Hourly MDS-UPDRS-III and UDysRS-

III–IV scores were collected over a 12-hour observation period during stable levodopa/benserazide 

(200/50 mg q4h) therapy. Safinamide was subsequently initiated at 100 mg/day, and the same 

protocol was repeated after three months. At baseline, motor scores improved two hours post-dose 

during each interval (mean MDS-UPDRS-III: 24.3) but were consistently accompanied by 

troublesome trunk dyskinesias (mean UDysRS-III: 16.3; UDysRS-IV: 13.5). At four hours post-dose, 

dyskinesias lessened (mean UDysRS-III: 7; UDysRS-IV: 8) while parkinsonism worsened (mean 

MDS-UPDRS-III: 33.6). After three months of safinamide, two-hour post-dose motor scores were 

maintained (mean: 21.6), four-hour scores improved (mean: 24), and dyskinesias resolved across all 

intervals (mean UDysRS-III: 2.3; UDysRS-IV: 0). These findings support safinamide’s role in motor 

fluctuation control and suggest that glutamatergic modulation may underlie a clinically relevant 

antidyskinetic effect. 
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1. Introduction 

Safinamide 50 and 100 mg/day was recently approved for the treatment of mid- to late-stage 

fluctuating Parkinson’s disease (PD) as add-on therapy to a stable dose of levodopa alone or in 

combination with other PD medications [1]. Safinamide is an orally active aminoamide derivative 

that shows multiple dopaminergic and non-dopaminergic actions: reversible and highly selective 

monoamine oxidase B inhibition, glutamate release inhibition by blocks of voltage-dependent 

sodium channels and modulation of N-type calcium channels [2]. Safinamide significantly increases 

daily ON time without increasing the risk of developing troublesome levodopa-induced dyskinesias 

(LID) and significantly improves the activities of daily living and the quality of life [1]. Safinamide 
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100 mg demonstrates also a capacity to attenuate LID [3], likely through modulation of glutamatergic 

transmission; however, this effect remains still insufficiently explored and has not been adequately 

acknowledged. Herein, we report the effect of safinamide add-on to levodopa therapy on LID 

affecting the trunk in a mid-stage PD patient. Beyond clinical effects, contemporary reviews 

underscore safinamide’s dual mechanism—highly selective, reversible MAO-B inhibition plus 

suppression of presynaptic glutamate release via voltage-gated Na⁺ blockade and N-type Ca²⁺ 

channel modulation—providing a biologically plausible anti-LID rationale [4]. 

2. Case Report 

A 65-year-old woman had a seven-year history of mild-stage PD complicated by LID and end-

of-dose motor fluctuations. Family history was negative for neurological and psychiatric illness, and 

she was not taking neuroleptic drugs. The patient did not report previous medical history except 

from olfactory deficits. The onset of PD was dated to the age of 58, when the patient complained of 

rest tremor and loss of dexterity in the left upper limb. These symptoms improved in a clear and 

dramatic way following the initiation of levodopa treatment. Two years after PD onset the patient 

underwent neuropsychological assessment and routine serologic tests showed no abnormalities. 

Olfactory tests confirmed smell impairment. Brain 3T MRI was normal. Dopamine Transporter 

SPECT showed abnormal striatal uptake predominant in the right caudate and putamen; myocardial 

scintigraphy revealed no ¹²³metaiodobenzylguanidine (MIBG) uptake. After four years, the patient 

reported an end-of-dose deterioration of levodopa effect, characterized by the re-emergence of 

symptoms shortly before the next scheduled dose, which consistently resolved following medication 

intake (wearing-off) [5]. A few months later, the patient also developed involuntary and troublesome 

movements to the trunk more evident concomitantly with the period of maximal therapeutic benefit 

perceived by the patient. Based on the clinical features outlined above, and given the absence of red 

flags, the diagnosis of clinically established Parkinson's disease (PD) could be formulated [6]. Written 

informed consent was obtained from the patient for the publication of the case and videos in this 

article and all procedures were conducted in accordance with the ethical standards of the Declaration 

of Helsinki and its later amendments, and approved by the local ethics committee. The effect of 

safinamide on LID control was evaluated through a comprehensive assessment performed at baseline 

and after three months of safinamide in add-on to levodopa treatment. One week before the baseline 

evaluation, the patient self-completed the WOQ-19 questionnaire [7] to evaluate the presence of 

motor and/or non-motor symptoms experienced during the day, and whether these symptoms 

improved after the next scheduled dose of levodopa (Table 1). On the baseline evaluation day, the 

patient arrived at 8 am in ‘practically defined’-OFF state, obtained by withholding all anti-

parkinsonian medication after midnight the night before. Subsequently, she underwent baseline 

assessment using the Movement Disorder Society Unified Parkinson’s Disease Rating Scale part III 

and part IV (MDS-UPDRS-III–IV) and Unified Dyskinesia Rating Scale part III and part IV (UDysRS-

III–IV) [8] prior to the first morning dose, corresponding to the initial administration of 200/50 mg 

levodopa/benserazide, administered every four hours, for a total of four daily doses. The scales were 

then repeated hourly until 20:00. Figure 1a depicts the 12-hour evolution of the evaluated scores. 

Before the initial morning dose, the patient demonstrated severe motor impairment in the absence of 

dyskinesias. After the first hour, a partial improvement in motor capabilities was observed, with no 

involuntary movements present. Two hours after the first morning levodopa dose, the patient 

showed further improvements in motor abilities, with evidence of non-rhythmic, choreiform, 

involuntary movements involving the trunk (Video—Part I). These observations are consistent with 

the hypothesis that peak-dose dyskinesias reflect excessive glutamatergic drive within cortico-striatal 

circuits. Pharmacological evidence supports the view that maladaptive plasticity and abnormal 

excitatory neurotransmission underlie truncal as well as appendicular LID, providing a plausible 

mechanistic substrate for therapeutic interventions targeting glutamate release [10,14,15]. After the 

fourth hour, a reduction in involuntary movements and a substantial decline in motor abilities were 

noted, which subsequently resolved following the administration of the next dose of levodopa. 
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Throughout the remaining assessment period, scores remained generally stable, although a slight 

increase in motor blockade and a corresponding reduction in involuntary movements were noted 

during the afternoon hours. At the end of the baseline assessment, safinamide was prescribed at a 

dose of 50 mg/day for the first two weeks, followed by an increase to 100 mg/day starting from the 

beginning of the third week. All assessments were conducted by the same specialist in movement 

disorders. The patient also repeated the same evaluation the following day, and the results were 

superimposable. After the third month of 100 mg safinamide therapy, a week prior to the follow-up 

assessment, the patient re-self-completed the WOQ-19 scale which indicated improvements across 

multiple domains (Table 1). The same movement disorders specialist reassessed the patient following 

the initial pathway. Following the initial two hours of the follow-up evaluation, for each inter-dose 

period, MDS-UPDRS-III scores were comparable to baseline (MDS-UPDRS-III before the first 

morning dose: 40; mean two hours post-dose: 21.6), indicating motor improvement. In contrast, the 

scores recorded at the fourth hour of each inter-dose interval were lower than those observed at 

baseline (mean MDS-UPDRS-III: 24), establishing the complete resolution of wearing-off 

phenomenon (MDS-UPDRS-IV=0). It is also noteworthy that no dyskinesias were observed 

throughout the entire assessment (UDysRS-III=7; UDysRS-IV=0) (Video—Part I). Importantly, the 

disappearance of dyskinesias across all inter-dose intervals following safinamide introduction 

suggests not only symptomatic improvement but also a pharmacological effect coherent with its non-

dopaminergic profile. Preclinical microdialysis studies have shown that safinamide suppresses 

abnormal glutamate outflow from hyperactive terminals [15], while clinical neurophysiology 

indicates normalization of cortical plasticity [13]. These converging findings reinforce the 

interpretation that the antidyskinetic benefit observed in our patient stems from modulation of 

glutamatergic neurotransmission in addition to MAO-B inhibition. 

 
(a) (b) 
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Figure 1. The figure illustrates the trend of reference scale scores recorded during the 12-hour assessment at both 

baseline (1a) and follow-up  (1b) evaluations; Abbreviations: MDS-UPDRS-III: Movement-disorder-society 

Unified Parkinson’s Disease Rating Scale-part III; UDysRS-III: Movement-disorder-society Unified Dyskinesia 

Rating Scale- part III; UDysRS-IV: Movement-disorder-society Unified Dyskinesia Rating Scale- part IV. 

Table 1. Wearing-off Questionnaire 19 (WOQ-19) domains experienced by the patient before and after 3 months 

of Safinamide treatment. 

 Experience symptoms 
Symptoms that improve  

after the next dose 

WOQ-19 Total score 
Non-motor 

symptoms 

Motor 

symptoms 
Total score 

Non-motor 

symptoms 

Motor 

symptoms 

Baseline 11 6 5 8 5 3 

Follow-up 6 3 3 3 2 1 

3. Discussion 

Long-term treatment with levodopa is often complicated by the development of various types 

of motor response oscillations over the day, as well as LID [9]. Approximately 50% of patients with 

PD experience LID roughly after four-five years of levodopa treatment, with significant worsening 

of the quality of life [9]. Although LID typically appear in the extremities, trunk and head can also be 

involved [9]. The mechanisms responsible for the LID are still incompletely understood. However, 

LID are associated with changes in several neurochemical systems, including excessive glutamatergic 

transmission in the striatum [10]. This evidence is confirmed by the sustained antidyskinetic effect of 

amantadine, a drug with antagonist activity on NMDA glutamate receptors [11]. Recently, some 

authors have shown that safinamide induced an improvement of dyskinesia and prolonged levodopa 

antiparkinsonian effect in an animal model [12]. A post hoc analysis [3] of an 18-month extension of 

a randomized trial of safinamide add-on levodopa in PD with motor fluctuations demonstrated that 

safinamide significantly improved LID score in the subgroup of patients who maintained their 

levodopa dosage, suggesting that the antidyskinetic effect of safinamide was independent of the 

levodopa dose reduction. More recently [13], some authors demonstrated that both SICF (Short-

interval intracortical facilitation) and M1 plasticity improved after long-term treatment with 

safinamide. The abnormality in SICF-related glutamatergic circuits plays a role in LID 

pathophysiology, and its long-term modulation may prevent LID worsening over time. Safinamide, 

when used as an adjunct to levodopa therapy, plays a pivotal role in the management of LID, likely 

through its modulatory effects on glutamatergic transmission, a mechanism that, despite its clinical 

relevance and the observed improvements in patients' quality of life, remains underexplored. This 

study seeks to further substantiate the established therapeutic effect of safinamide in mitigating end-

of-dose motor fluctuations, while also providing preliminary evidence supporting its potential role 

in the modulation of dyskinesias. Further investigations in larger patient cohorts are necessary to 

establish a broader scientific consensus. Current pathophysiological syntheses highlight a glutamate-

centered model of LID—maladaptive corticostriatal plasticity and abnormal firing within basal 

ganglia–motor cortex loops—which aligns with safinamide’s glutamatergic modulation [14,15]. 

Clinically, beyond ON-time extension, real-world and post-hoc trial analyses report benefits in 

dyskinesia-relevant domains with safinamide adjunct therapy, supporting contributions from its 

non-dopaminergic actions [16,17]. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org. Video—Part I. Before the introduction of 100 mg of safinamide. Evidence of 

levodopa-induced dyskinesias of the trunk in PD patient two hours after 200/50 mg of levodopa/ benserazide 

administration. Video—Part II. Three months after the introduction of 100 mg of safinamide in add-on to 

levodopa. Disappearance of levodopa-induced dykinesias of the trunk in PD patient s after 200/50 mg of 

levodopa/ benserazide administration. 
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