
Vol.:(0123456789)

Drug Safety (2023) 46:637–646 
https://doi.org/10.1007/s40264-023-01288-2

ORIGINAL RESEARCH ARTICLE

Safety and Effectiveness of Rasagiline in Chinese Patients 
with Parkinson’s Disease: A Prospective, Multicenter, 
Non‑interventional Post‑marketing Study

Wen Su1,2,3 · Zhanhua Liang4 · Wei Mao5 · Ming Shao6 · Xingyue Hu7 · Yuncheng Wu8 · Wenshi Wei9 · Zhenguo Liu10 · 
Kezhong Zhang11 · Beisha Tang12 · Shuai Cao13 · Zhuolun Song13 · Haibo Chen1,2,3

Accepted: 1 March 2023 / Published online: 17 May 2023 
© The Author(s) 2023

Abstract
Introduction Rasagiline is indicated for treating idiopathic Parkinson’s disease (PD) as monotherapy and adjunct therapy 
to levodopa in patients.
Objectives To assess the post-marketing safety and tolerability of rasagiline in Chinese PD patients, as well as its effective-
ness in improving motor symptoms.
Methods This prospective, non-interventional, multicenter, cohort study included PD patients administered rasagiline monotherapy 
or adjunct therapy to levodopa. The primary outcome was the incidence of adverse drug reactions (ADRs) according to  MedDRA® 
(version 22.0), and the secondary outcomes were the Parkinson’s Disease Unified Rating Scale (UPDRS) part III, Clinical Global 
Impression-Severity (CGI-S), and Clinical Global Impression-Global-Improvement (CGI-I), assessed at Weeks 4, 12, and 24.
Results In total, 734 patients, 95 in the monotherapy subgroup and 639 in the adjunct therapy subgroup, were included in the 
safety population. The incidence rates of all ADRs were comparable between the monotherapy (15.8%) and adjunct therapy 
(13.6%) subgroups. The most common ADRs by system organ class were nervous system disorders (5.6%), gastrointestinal 
disorders (3.3%), psychiatric disorders (1.8%), vascular disorders (1.2%), and general disorders and administration site con-
ditions (1.1%). Five (0.7%) participants experienced 5 serious ADRs. Improvements in UPDRS part III, CGI-S and CGI-I 
at Weeks 4, 12 and 24 from baseline were observed.
Conclusions Safety data in this study indicated no extra safety concerns. Rasagiline is generally safe and well tolerated in 
Chinese PD patients. The safety profile and tolerability were in line with the established safety profile. Moreover, rasagiline 
reduced the severity of PD motor symptoms, confirming findings by previous clinical trials.

1 Introduction

Parkinson’s disease (PD) is a chronic progressive neurode-
generative disease that mainly manifests as motor and non-
motor symptoms, such as tremor, rigidity, bradykinesia, 
dementia, and sleep disorders [1, 2]. A nationwide study 
conducted in 2015 reported that PD prevalence in China 
was 1.37% in individuals aged ≥ 60 years [3].

Parkinson’s disease is due to loss of dopaminergic neu-
rons in the substantia nigra, as well as other dopaminergic 
and nondopaminergic areas in the brain [4]. Among all 
anti-PD drugs, monoamine oxidase B inhibitors (MAO-
BIs) are recommended by PD guidelines as monotherapy 

or adjunct therapy to levodopa in PD patients [5–8]. Rasa-
giline, an irreversible MAO-B selective inhibitor, can 
cause an increase in extracellular levels of dopamine in the 
striatum, and the elevated dopamine level and subsequent 
increased dopaminergic activity improve PD symptoms 
[9–11]. Rasagiline mesylate was approved in China for 
the treatment of PD as monotherapy or as adjunct therapy 
to levodopa in June 2017. Two Phase 3 studies in China 
demonstrated that rasagiline monotherapy [12] and adjunct 
therapy to levodopa [13] were effective and safe in Chinese 
PD patients. Although the safety and tolerability of rasa-
giline have been demonstrated in a real-world setting in 
Germany [14], there are limited safety data on rasagiline 
in Chinese PD patients, especially in real-world clinical 
settings.

Therefore, this study aimed to assess the safety and tol-
erability of rasagiline as monotherapy or adjunct therapy 
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Key Points 

This is the first multicenter, large-scale, post-marketing 
study on the safety profile of rasagiline in Chinese PD 
patients in the real-world clinical practice.

Rasagiline is generally safe and well tolerated as either 
monotherapy or adjunct therapy to levodopa, with no 
extra safety concerns.

Rasagiline reduced the severity of PD motor symptoms, 
confirming findings by previous clinical trials.

to levodopa in Chinese PD patients, as well as its effective-
ness in improving motor symptoms.

2  Methods

2.1  Study Design and Patients

This is a prospective, multicenter, non-interventional 
cohort study, conducted between January 2019 and 
August 2020 at the neurology clinics of 19 centers in 
China. Patients being diagnosed as idiopathic PD, and 
were prescribed with rasagiline tablets  (Azilect®, Lun-
dbeck, Denmark) as monotherapy (with no other anti-
PD drugs) or adjunct therapy to levodopa (in cases with 
wearing-off), were eligible to be included in this study. 
The study protocol was approved by the ethics commit-
tee of the leading center (Beijing Hospital) for the study 
conduct in each of the participating centers (approval No. 
2018BJYYEC-223-02). All patients or their legal repre-
sentatives provided signed informed consent for participa-
tion in this study. Patients would be excluded if (1) they 
were unlikely, in the investigator’s opinion, to comply with 
the protocol; (2) they had a history of severe drug allergy 
or hypersensitivity or known hypersensitivity to rasagiline 
or its excipients as described in the Chinese packaging 
insert; (3) they had severe hepatic impairment; or (4) they 
had present or past use of contraindicated concomitant 
medications according to the Chinese packaging insert.

All patients received oral rasagiline 1 mg/day. Patients 
who did not receive any other anti-PD drugs when start-
ing rasagiline were classified as the monotherapy subgroup, 
while those with wearing-off who used rasagiline as adjunct 
therapy to levodopa were classified as the adjunct therapy 
subgroup. Notably, during the treatment process, other anti-
PD drugs could be added in both subgroups throughout the 
study period. The decision to treat the patient with rasagiline 

was based solely on the clinical judgment of the investiga-
tor and was clearly separated from the decision to include/
exclude in the study. The administration of rasagiline was 
determined by physicians’ judgment, with patients’ condi-
tion and willingness in consideration, but not by the study 
protocol in advance. Any treatment for PD was prescribed 
in accordance with clinical practice.

2.2  Data Collection and Follow‑Up

Data required by the protocol were entered via a secure on-
line web-based Electronic Data Capture system, using an 
electronic case report form (eCRF) to capture the details. 
Patient characteristics (including demographic data and 
smoking history), history of PD, current and prior anti-PD 
treatments, comorbidities, and concomitant medications 
were collected at baseline (within 7 days of the first pre-
scription of rasagiline). Changes in rasagiline dose and/or 
frequency were recorded during the study.

Safety was assessed by adverse events (AEs) and labora-
tory findings showing abnormal changes at Weeks 4 ± 2, 
12 ± 4, and 24 ± 4. Adverse events were spontaneously 
reported by the patient or observed by the investigator using 
an AE/adverse drug reaction (ADR) report form according 
to  MedDRA® version 22.0. The investigator assessed the 
relationship of the AE to the drug case-by-case and recorded 
findings on the AE/ADR report form. An ADR is an AE 
that is assessed as at least possibly related to the drug [14]. 
All ADRs, non-serious ADRs, serious ADRs (SADRs), 
SADRs leading to death, labeled ADRs, unlabeled ADRs, 
overdose ADRs, ADRs resulting from drug interaction(s), 
and ADRs leading to permanent discontinuation of rasagil-
ine were reported. Details are shown in the Supplementary 
Information.

Parkinson’s disease severity at baseline was assessed 
using the Motor Subscale of the Parkinson’s Disease Uni-
fied Rating Scale (UPDRS) part III and the Clinical Global 
Impression-Severity (CGI-S). Patients with motor fluctua-
tions underwent measurement of UPDRS in the ON state. 
The change in PD motor symptoms was assessed by changes 
in UPDRS part III and CGI-S from baseline, as well as the 
Clinical Global Impression-Global Improvement (CGI-I) at 
Weeks 4 ± 2, 12 ± 4, and 24 ± 4 (Supplementary Table S1).

2.3  Statistical Analysis

The sample size was calculated based on the rule-of-three 
[15]. With approximately 600 patients, the rule-of-three sug-
gests that if none of the 600 patients shows the ADRs of 
interest, there is 95% confidence that ADR incidence is at 
most 3 in 600 patients (i.e., 0.5%). In addition, 750 patients 
were estimated to cover the anticipated 20% dropout rate. 
The eligible population (EP) included all patients who met 
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the eligibility criteria and signed the Informed Consent 
Form. The safety population (SP) included all patients in 
the EP who were administered at least one dose of rasagil-
ine and had at least one follow-up safety assessment. The 
effectiveness was analyzed in patients from the SP who had 
at least one baseline effectiveness assessment of interest (i.e., 
UPDRS part III or CGI-S) and at least one post-treatment 
effectiveness assessment (i.e., UPDRS part III , CGI-S, or 
CGI-I).

Only descriptive statistics were performed in this study. 
Quantitative variables were presented as mean ± standard 
deviation (SD) and qualitative (categorical) variables were 
described by number and percentage. The changes of the 
scores from baseline were calculated by the mixed model 
for repeated measures (MMRM) overall and by treatment 
modality. Baseline scores were used as covariates for adjust-
ment, except for CGI-I scores (since there was no baseline 
CGI-I score, the baseline CGI-S score was used as a baseline 
covariate). SAS version 9.4 was used for statistical analysis.

3  Results

3.1  Characteristics of the Participants

As shown in Fig. 1, there were 745 in the EP, 734 in the 
SP and ultimately 653 participants completed the 24-week 
follow-up. Thirty-eight patients in the SP had at least one 
baseline but no post-treatment effectiveness assessment. 
Effectiveness was analyzed in 696 participants. See Sup-
plementary Information for details.

The participants were aged 64.0 ± 10.15 years at base-
line, and 58.8 ± 10.21 years at diagnosis, including 55.0% 
of males. Details were recorded and shown in Table 1. All 
comorbidities of patients are summarized in Supplementary 
Table S2. In the SP, 197 (26.8%) and 77 (10.5%) patients had 
prior anti-PD and other medications, respectively (Supple-
mentary Table S3). The total duration of rasagiline treatment 
was 148.7 ± 52.0 days.

3.2  Safety and Tolerability

Among the 734 participants in the SP, 102 (13.9%) reported 
a total number of 141 ADRs (Table 2). The incidence of all 
ADRs was similar between the monotherapy (15.8%) and 
adjunct therapy (13.6%) subgroups, while ADRs by system 
organ class (SOC) and preferred terms (PTs) were different 
between the two subgroups. The most common ADRs by 
SOC and PTs were nervous system disorders (5.6% over-
all), including dizziness (2.2%) and dyskinesia (1.1%). Other 
common ADRs (> 1%) were gastrointestinal disorders (3.3% 
overall) including dry mouth (1.2%), psychiatric disorders 

(1.8%), vascular disorders (1.2%), and general disorders and 
administration site conditions (1.1%).

Ninety-three unlabeled ADRs occurred in 68 (9.3%) 
patients, mostly in the adjunct therapy subgroup (78 ADRs 
in 55 [8.6%] patients). Besides the abovementioned dry 
mouth (1.2%) and dizziness (2.2%), other unlabeled ADRs 
included nausea (0.8% overall), constipation (0.4%), dreamy 
state (0.3%), head discomfort (0.1%), acne (0.1%), neutro-
phil count decrease (0.1%), white blood cell count decrease 
(0.1%), hypersensitivity (0.1%), and breast swelling (0.1%).

Fifty-one (6.9%) ADRs led to permanent discontinu-
ation of rasagiline in the overall population (4 [4.2%] in 
the monotherapy subgroup and 47 [7.4%] in the adjunct 
therapy subgroup) (Supplementary Table S4). The most 
common ADRs leading to discontinuation were nervous 
system disorders (3.0%) including dizziness (1.5%), gas-
trointestinal disorders (1.5%), and psychiatric disorders 
(1.4%). Seven (1.0%) patients (all in the adjunct therapy 
subgroup) experienced 10 overdose ADRs, and 9 of the 
10 ADRs occurred as a result of accidental overdose. All 
(100%) patients in the SP had concomitant anti-PD medi-
cations ongoing, or ended after initiation of rasagiline, 
84.9% had concomitant anti-PD medications taken through 
the initiation of rasagiline, and 68.4% had concomitant 
medications other than anti-PD medications. No ADR 
resulting from drug interactions was reported. In total, 20 
patients (3 and 17 in the monotherapy and adjunct therapy 
subgroups, respectively) had concomitant selective sero-
tonin reuptake inhibitors, and none reported serotonin 
syndrome.

Non-serious ADRs were reported in 13.2% of the total 
cohort, with 13.9 and 13.1% in the monotherapy and 

Fig. 1  Flow chart of patient inclusion. ADR adverse drug reaction, 
SAE serious adverse event
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adjunct therapy subgroups, respectively. Five partici-
pants (0.7%) experienced a total of five SADRs (one in 
the monotherapy subgroup and four in the adjunct therapy 
subgroup), including hypertension (n = 2), hypotension (n 
= 1), Parkinson’s disease (n = 1), and death (n = 1). The 
SADR leading to death occurred in the adjunct therapy 
subgroup. Advanced age and complex underlying chronic 
cardiovascular diseases were confounding factors for this 
SADR, and no evidence of a direct association with rasa-
giline treatment was found.

3.3  Effectiveness

The effectiveness analysis was performed in 696 participants 
who had at least one baseline effectiveness assessment of 
interest and at least one post-treatment effectiveness assess-
ment. The overall mean (± SD) UPDRS part III score was 
29.9 ± 14.44 at baseline. Improvements in the UPDRS part 
III score are shown in Fig. 2, with − 6.9 ± 0.35 in the mono-
therapy subgroup and − 4.8 ± 0.69 in the adjunct therapy 
subgroup at Week 24. Clinical Global Impression-Severity 
scores at baseline were 3.9 ± 1.18 and 2.4 ± 0.99 in the 
monotherapy subgroup and the adjunct therapy subgroup, 

respectively. Clinical Global Impression-Improvement 
scores at Weeks 4, 12 and 24 were 3.1 ± 0.85, 3.2 ± 0.91 and 
3.2 ± 0.90, respectively. Improvements were similar between 
the two subgroups (Fig. 2).

4  Discussion

To our knowledge, this is the first multicenter, large-scale, 
post-marketing study on the safety profile of rasagiline in 
the real-world clinical practice in China. This study was 
conducted at the request of the Chinese Center for Drug 
Evaluation of National Medical Products Administration. 
Although this study was open-labeled, the data obtained 
are important for verifying the safety, tolerability, and 
effectiveness of rasagiline in a real-world clinical setting in 
terms of ADRs, PD motor symptoms, and disease severity 
in Chinese PD patients initiating rasagiline as monother-
apy or as adjunct therapy to levodopa—an update of the 
Chinese packaging insert was also suggested. The major 
findings of this study confirm the good safety profile and 
remarkable effectiveness in line with the established evi-
dence and clinical experience.

Table 1  Baseline characteristics of the participants (safety population)

CGI-S the Clinical Global Impression-Severity, UPDRS the Unified Parkinson’s Disease Rating Scale
a Patients with no smoking history were not included in the calculation of years of smoking history. Data were presented as mean ± SD or fre-
quency (percentage)

Characteristic Monotherapy (n = 95) Adjunct therapy (n = 639) All (n = 734)

Age at baseline (years) 60.7 ± 10.84 64.5 ± 9.95 64.0 ± 10.15
 < 60 37 (38.9%) 151 (23.6%) 188 (25.6%)
 ≥ 60 58 (61.1%) 488 (76.4%) 546 (74.4%)

Age at diagnosis (years) 60.3 ± 10.83 58.5 ± 10.11 58.8 ± 10.21
Gender (male) 48 (50.5%) 356 (55.7%) 404 (55.0%)
Smoking history (years)a 24.1 ± 10.14 27.4 ± 13.08 27.0 ± 12.78
 Never 78 (82.1%) 519 (81.2%) 597 (81.3%)
 Past 13 (13.7%) 71 (11.1%) 84 (11.4%)
 Current 4 (4.2%) 49 (7.7%) 53 (7.2%)

Modified Hoehn–Yahr stage 1.4 ± 0.53 2.4 ± 0.71 2.3 ± 0.76
 < 3 92 (96.8%) 440 (68.9%) 532 (72.5%)
 ≥ 3 3 (3.2%) 199 (31.1%) 202 (27.5%)

UPDRS part III 19.3 ± 10.11 31.4 ± 14.33 29.9 ± 14.44
CGI-S 2.4 ± 0.99 3.9 ± 1.18 3.7 ± 1.25
Duration from diagnosis to 

rasagiline initiation (years)
0.3 ± 0.61 6.2 ± 4.48 5.4 ± 4.63

Patients with ≥ 1 non-motor 
symptoms

86 (90.5%) 604 (94.5%) 690 (94.0%)

Hepatic impairment 3 (3.2%) 4 (0.6%) 7 (1.0%)
Renal impairment 3 (3.2%) 7 (1.1%) 10 (1.4%)
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Table 2  Frequencies of adverse events (safety population)

ADR Monotherapy (n = 95) Adjunct therapy (n = 639) All (n = 734)

Events n (%) Events n (%) Events n (%)

Patients experiencing ADRs 18 15 (15.8%) 123 87 (13.6%) 141 102 (13.9%)
Non-serious ADRs 17 14 (13.9%) 119 83 (13.1%) 136 97 (13.2%)
Serious ADRs 1 1 (1.1%) 4 4 (0.6%) 5 5 (0.7%)
Serious ADRs leading to death 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Labeled ADRs 3 3 (3.2%) 45 38 (5.9%) 48 41 (5.6%)
Unlabeled ADRs 15 13 (13.7%) 78 55 (8.6%) 93 68 (9.3%)
ADRs leading to permanent discontinuation of rasagiline 4 4 (4.2%) 47 47 (7.4%) 51 51 (6.9%)
ADRs resulting from drug interaction(s) 0 0 0 0 0 0
SOC/PT
Nervous system disorders 5 4 (4.2%) 40 37 (5.8%) 45 41 (5.6%)
Dizziness 2 2 (2.1%) 14 14 (2.2%) 16 16 (2.2%)
Dyskinesia 0 0 9 8 (1.3%) 9 8 (1.1%)
Somnolence 0 0 (0.0%) 6 6 (0.9%) 6 6 (0.8%)
Headache 1 1 (1.1%) 3 3 (0.5%) 4 4 (0.5%)
Dreamy  statea 1 1 (1.1%) 1 1 (0.2%) 2 2 (0.3%)
Autonomic nervous system imbalance 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Dizziness postural 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Head  discomforta 1 1 (1.1%) 0 0 (0.0%) 1 1 (0.1%)
Neuralgia 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Paresthesia 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Parkinson's  diseaseb 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Parkinsonism 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Syncope 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Gastrointestinal disorders 6 6 (6.3%) 19 18 (2.8%) 25 24 (3.3%)
Dry  moutha 3 3 (3.2%) 6 6 (0.9%) 9 9 (1.2%)
Nauseaa 2 2 (2.1%) 4 4 (0.6%) 6 6 (0.8%)
Constipationa 1 1 (1.1%) 2 2 (0.3%) 3 3 (0.4%)
Vomiting 0 0 (0.0%) 3 3 (0.5%) 3 3 (0.4%)
Abdominal discomfort 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Abdominal distension 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Diarrhea 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Gastrointestinal signs and symptoms 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Psychiatric disorders 0 0 13 13 (2.0%) 13 13 (1.8%)
Hallucination 0 0 (0.0%) 6 6 (0.9%) 6 6 (0.8%)
Hallucination, visual 0 0 (0.0%) 3 3 (0.5%) 3 3 (0.4%)
Sleep disorder 0 0 (0.0%) 2 2 (0.3%) 2 2 (0.3%)
Impulse-control disorder 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Insomnia 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Vascular disorders 1 1 (1.1%) 8 8 (1.3%) 9 9 (1.2%)
Hypotensionb 0 0 (0.0%) 5 5 (0.8%) 5 5 (0.7%)
Hypertensionb 1 1 (1.1%) 1 1 (0.2%) 2 2 (0.3%)
Blood pressure fluctuation 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Orthostatic hypotension 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Injury, poisoning and procedural complications 0 0 11 8 (1.3%) 11 8 (1.1%)
Accidental overdose 0 0 (0.0%) 9 6 (0.9%) 9 6 (0.8%)
Fall 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Intentional overdose 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
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4.1  Safety and Tolerability

In this study, 734 PD patients received rasagiline mono-
therapy or adjunct therapy to levodopa for 24 weeks. The 
incidence of ADRs was considered to be low (15.8% in the 
monotherapy subgroup and 13.6% in the adjunct therapy 

subgroup), and the treatment was well tolerated. According 
to Phase 3 clinical trials in China [12, 13] and Japan [16, 
17], in the monotherapy and adjunct therapy groups, the 
incidence of TEAEs and SAEs in rasagiline groups was 
similar to those of placebo. This is consistent with a recent 
meta-analysis of clinical trials, which showed no statistical 

ADR adverse drug reaction, PT preferred term, SOC system organ class
a Unlabeled ADRs in the packaging insert of rasagiline
b Serious ADRs

Table 2  (continued)

ADR Monotherapy (n = 95) Adjunct therapy (n = 639) All (n = 734)

Events n (%) Events n (%) Events n (%)

General disorders and administration site conditions 0 0 9 8 (1.3%) 9 8 (1.1%)
Chest discomfort 0 0 (0.0%) 3 3 (0.5%) 3 3 (0.4%)
Fatigue 0 0 (0.0%) 2 2 (0.3%) 2 2 (0.3%)
Malaise 0 0 (0.0%) 2 2 (0.3%) 2 2 (0.3%)
Deathb 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Pyrexia 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Metabolism and nutrition disorders 0 0 (0.0%) 6 6 (0.9%) 6 6 (0.8%)
Decreased appetite 0 0 (0.0%) 6 6 (0.9%) 6 6 (0.8%)
Musculoskeletal and connective tissue disorders 0 0 (0.0%) 5 5 (0.8%) 5 5 (0.7%)
Muscular weakness 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Musculoskeletal stiffness 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Myalgia 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Neck pain 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Pain in extremity 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Skin and subcutaneous tissue disorders 2 2 (2.1%) 3 3 (0.5%) 5 5 (0.7%)
Rash 1 1 (1.1%) 1 1 (0.2%) 2 2 (0.3%)
Acnea 1 1 (1.1%) 0 0 (0.0%) 1 1 (0.1%)
Hyperhidrosis 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Night sweats 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Eye disorders 0 0 (0.0%) 4 4 (0.6%) 4 4 (0.5%)
Amaurosis 0 0 (0.0%) 2 2 (0.3%) 2 2 (0.3%)
Ocular hyperemia 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Vision blurred 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Investigations 2 1 (1.1%) 2 2 (0.3%) 4 3 (0.4%)
Blood pressure decreased 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Neutrophil count  decreaseda 1 1 (1.1%) 0 0 (0.0%) 1 1 (0.1%)
Weight decreased 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
White blood cell count  decreaseda 1 1 (1.1%) 0 0 (0.0%) 1 1 (0.1%)
Cardiac disorders 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Palpitations 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Hepatobiliary disorders 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Hepatic function abnormal 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Immune system disorders 1 1 (1.1%) 0 0 (0.0%) 1 1 (0.1%)
Hypersensitivitya 1 1 (1.1%) 0 0 (0.0%) 1 1 (0.1%)
Reproductive system and breast disorders 1 1 (1.1%) 0 0 (0.0%) 1 1 (0.1%)
Breast  swellinga 1 1 (1.1%) 0 0 (0.0%) 1 1 (0.1%)
Respiratory, thoracic, and mediastinal disorders 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
Oropharyngeal discomfort 0 0 (0.0%) 1 1 (0.2%) 1 1 (0.1%)
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difference in reported AEs between the 1 mg rasagiline and 
placebo groups, indicating satisfactory safety and toler-
ability of rasagiline, especially in an Asian subpopulation 
[18]. In this study, the real-world incidence rates of ADRs 
and SADRs were numerically lower than TEAEs and SAEs 
reported in randomized controlled clinical trials, provid-
ing supplementary evidence beyond clinical trials which 
set strict screening criteria for participants. The results 
confirmed the safety profile of rasagiline utilized in either 
monotherapy or adjunct therapy with levodopa. In a post-
marketing study in Germany in 2010 [14], the incidence 
rates of AEs/ADRs were 2% (5/209) and 8% (46/545) in 
the rasagiline mono- and adjunct therapy subgroups, respec-
tively, which were lower than observed in this study of Chi-
nese PD patients (15.8% and 13.6% in the monotherapy and 
adjunct therapy subgroups, respectively). The differences 
might be related to the different ethnicities of the subject 
populations and the longer treatment period in this study 

(averaged 148.7 days in China vs 118.2 days in Germany). 
Future international multicenter real-world data may provide 
more comprehensive results.

The most common ADRs in this study were nervous sys-
tem disorders (such as dizziness and dyskinesia), gastroin-
testinal disorders, and psychiatric disorders, corroborating 
the abovementioned clinical studies [12, 13]. In particular, 
the incidence rates of impulse-control disorder (ICD), hallu-
cination, and somnolence were relatively low (0.1, 1.2, 0.8%, 
respectively) in this study, which were specially mentioned 
as AEs of dopaminergic therapy in the 2017 NICE guidance 
[19]. In addition, in the adjunct therapy subgroup but not 
monotherapy, dyskinesia was reported by only 8 patients 
(1.3%), probably due to stable extracellular dopamine level 
as a result of irreversible MAO-BI. Also, vascular ADRs, 
including hypertension, hypotension, blood pressure fluc-
tuation and orthostatic hypotension, occurred in 9 patients 
(1.2%) in total, 8 of whom were from the adjunct therapy 

Fig. 2  Changes in UPDRS part III (A), CGI-S (B) and CGI-I (C) scores from baseline at Weeks 4, 12, and 24. CGI-I the Clinical Global Impres-
sion-Global-Improvement, CGI-S the Clinical Global Impression-Severity, UPDRS the Unified Parkinson’s Disease Rating Scale
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subgroup, which is consistent with previous findings that 
rasagiline does not exacerbate autonomic blood pressure 
dysregulation in early or mild PD [20].

Serious ADRs were observed in 1.1% patients in the mon-
otherapy subgroup and 0.6% patients in the adjunct therapy 
subgroup. Adverse drug reactions leading to permanent dis-
continuation of rasagiline were reported in 4.2% and 7.4% 
patients in the monotherapy and adjunct therapy subgroups, 
respectively, indicating that ADRs were generally tolerable. 
In this study, one patient in the adjunct therapy subgroup 
died, which was a SADR. Notably, several confounding fac-
tors were found for this SADR, including advanced age (81 
years), significant medical histories of idiopathic PD, and 
multiple comorbidities including high blood pressure, coro-
nary heart disease, arrhythmia, arteriosclerosis, and lacunar 
infarction. There was no evidence of direct association with 
rasagiline treatment. In spite of several confounding factors, 
the principal investigator was unable to determine that the 
death was definitely unrelated to the study drug.

In addition, more than two-thirds (68.4%) of the patients 
in this study had concomitant medications other than anti-
PD medications, and no serotonin syndrome or other ADRs 
associated with a PT drug interaction code were reported, 
indicating that rasagiline may be safe for patients with poly-
pharmacy and possesses the potential to be utilized in PD 
co-morbidity conditions.

Finally, unlabeled ADRs were recorded in 15 SOCs, while 
dry mouth and dizziness were reported as the most common 
unlabeled ADRs in this study, with incidence rates of 3.2% 
and 2.1% in the monotherapy subgroup and 0.9% and 2.2% 
in the adjunct therapy subgroup, respectively. These inci-
dence rates were low, indicating that rasagiline might be 
specific in some populations. Of the unlabeled ADRs, none 
were reported as being serious event, and most were con-
founded by the underlying diseases and concomitant medica-
tions that are often observed in PD patients. Therefore, the 
reported unlabeled ADRs in this study are consistent with 
the established safety profile and similar to the global cumu-
lative post-marketing safety experience. In the future, data 
from large studies will be needed to determine the correla-
tions between these ADRs and rasagiline. Unlabeled ADRs 
warrant further exploration to determine their safety profile. 
Importantly, the incidence of unlabeled ADRs in this study 
was low, and severity was moderate, which did not affect the 
quality of life and the use of rasagiline.

4.2  Effectiveness

In this study, improvements in motor symptoms as indicated 
by UPDRS part III, CGI-S, and CGI-I were observed from 
Week 4 after starting rasagiline treatment in both subgroups, 
indicating an early onset of action. In this study at Week 
24 after initiating rasagiline treatment, mean changes in 

UPDRS part III from baseline was numerically beyond the 
changes reported in the Phase 3 trials of rasagiline mono-
therapy for early PD patients [12] and adjunct therapy for 
patients in later stages with motor fluctuations [13] in China. 
Therefore, rational use of rasagiline in real-world settings 
is thought to be achieving satisfactory therapeutic effects 
in China. Nevertheless, there might be other explanations, 
such as different study designs, inconsistencies in baseline 
scores, and different criteria for patient selection. Clinical 
Global Impression-Severity showed a slight reduction in the 
adjunct therapy subgroup but not in the monotherapy sub-
group, probably because baseline scores were lower in the 
adjunct therapy subgroup. In addition, a slight improvement 
in CGI-I was found in both subgroups. In summary, in this 
real-world open-label study, UPDRS part III improvement 
in patients was more pronounced than that reported in the 
above Asian clinical trials, indicating that rasagiline could 
confer similar clinical benefits as reported in Caucasian 
populations. The conclusion drawn from our data should be 
taken with caution due to the open-label design and lack of 
placebo control in this study.

This study was associated with the strengths of the obser-
vational design including patients in a real-world clinical 
setting, favoring the external validity of results. The main 
limitation of this study was that assessment of treatment 
effectiveness was of relatively smaller power, since safety 
was set as the primary endpoint. In addition, a larger sample 
size and longer follow-up would facilitate the assessment of 
rare ADRs and the evaluation of the association between 
ADRs and rasagiline. Finally, possible bias could be due to 
potential subject selection for study participation and less 
recording of individual risks or disease factors. Neverthe-
less, these were adequately considered by the statistical 
analysis plan.

5  Conclusion

In conclusion, the findings of this real-world study con-
firmed the safety profile of rasagiline and demonstrated 
the effectiveness and tolerability of rasagiline administered 
according to the rasagiline Chinese package insert. Com-
pared with previous studies, no additional prominent ADRs 
affecting patients’ quality of life and drug use were found 
in this study. In the real-world settings, rasagiline mono-
therapy or adjunct therapy to levodopa was generally safe 
and well tolerated, and could improve the overall severity 
of PD-associated motor symptoms after 4-week treatment. 
Therefore, this Phase 4 study provided complementary and 
additional support to the solid evidence on the effectiveness 
and safety of rasagiline obtained in previous clinical trials 
in the Chinese PD population.
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