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Background: Non-motor symptoms (NMS), including neuropsychiatric, sleep, autonomic, and sensory domains, are an integral aspect of the clinical presentation of Parkinson disease (PD) and affect neurocognitive functioning as well as patients' and caregivers' well-being.

Objective: To describe the occurrence of NMS in PD patients with motor fluctuations in real-life condition.

Methods: The present study is a secondary analysis of a previous multinational, multicenter, retrospective-prospective cohort observational study (SYNAPSES). Patients with PD diagnosis and motor fluctuations aged ≥18 years were included. Data collected at the baseline visit were used for this study, and descriptive analyzes were conducted to describe the distribution of NMS in motor-fluctuating PD patients distributed according to different clinical characteristics.

Results: Of the 1,610 patients enrolled, 1,589 were included for the analysis (978 males and 611 females), with a mean age of 68.4 (SD = 9.6). Most patients had at least one NMS (88.5%). Sleep problems and psychiatric symptoms were the most prevalent NMS in motor fluctuating PD patients in all H and Y stages. Psychiatric disorders were more frequent in older patients and in patients with a larger number of years of PD diagnosis, while sleep problems were more preeminent in younger patients and with inferior disease duration.

Conclusions: The present findings further support the high prevalence of NMS in PD patients with motor fluctuations, thus reinforcing the need for assessing them for diagnostic accuracy and for delivering holistic care.
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INTRODUCTION

The occurrence of dyskinesias and motor fluctuations, such as wearing off and on-off effects, is a crucial problem in the long-term management of patients with Parkinson's disease (PD) (1, 2). Motor fluctuations are related to a variety of factors, including the age of disease onset, disease duration, duration of treatment, disease severity, and dose of levodopa (3–8). Moreover, it has been documented that advanced PD patients with motor fluctuations tend to report non-motor symptoms (NMS) more frequently than mild-moderate patients, and the NMS themselves tend to be more severe and sometimes also fluctuating (9).

The recognition and treatment of NMS have increasingly become the focus of clinical practice and research in the recent past. In particular, from the first description of NMS, it has been documented that a large proportion of PD patients may show neuropsychiatric disturbances, sleep disorders, fatigue, gastrointestinal symptoms, autonomic dysfunction, and sensory complaints (10–13). Moreover, NMS has been documented to be present from the prodromal or early stages of the disease and vary along the disease duration (14).

NMS has been shown to have a strong impact on PD patients' functioning and daily living since they significantly affect daytime activities and impair patients' and caregivers' well-being (10, 12, 13). The main common NMS in PD are depression, anxiety, apathy, sleep disorders, pain, fatigue, autonomic dysfunction, and gastrointestinal disturbances, which can be present in both early and moderate-advanced stages of the disease (10, 12, 13, 15, 16). In contrast to the evident motor dysfunction in PD patients, NMS remain often under-recognized in clinical practice, although they are highly common (17, 18). Consistently, a survey has reported that nearly 62% of NMS in PD may remain undeclared to healthcare professionals since patients may be unaware that the symptoms are associated with PD (17).

Motor fluctuations (either early or advanced) can significantly add to the NMS burden (9, 19–21). However, few studies specifically focused on the NMS prevalence in motor-fluctuating PD patients, who usually need higher support from clinicians and caregivers (20, 22). Therefore, the main aim of the present study, obtained from a real-world experience, was primarily to describe the prevalence of clinically recognized NMS in motor-fluctuating PD patients and to characterize their occurrence both according to the staging of the disease and the cardinal motor symptoms and finally to evaluate a possibly gender-based difference in their manifestation.



METHODS AND MATERIALS


Study Design

The present study is a secondary analysis of a previous multinational, multicenter, retrospective-prospective cohort observational study (SYNAPSES; EU PAS Register Number EUPAS - 13745). For this descriptive study, we specifically included data obtained from the baseline visit in which patients complained of NMS after being carefully examined by clinicians. Globally, the SYNAPSES study was conducted in 128 neurology and geriatric centers, specialized in PD treatment, across several countries, namely Belgium, Germany, Italy, Spain, Switzerland, and the United Kingdom. The main aim of the SYNAPSES study was to monitor the effectiveness and tolerability of safinamide in motor fluctuating PD patients. All patients reporting motor fluctuations were enrolled and then observed at a 12-month follow-up. The original protocol and the main study results were published in Abbruzzese et al. (23).

The trial was approved by Independent Ethics Committees and Health Authorities in all the countries involved in the study and was conducted according to the ethical standards of the institutional and/or national research committee and the Declaration of Helsinki.



Participants

There were 1,610 PD patients enrolled in this study. Male and female patients with motor fluctuations aged ≥18 years who had started treatment with safinamide at the enrollment visit or in the previous 4 months, according to clinical practice, and who had signed informed and privacy consent forms were included in the study. Inclusion and exclusion criteria and characteristics of patients have been reported previously (23).



NMS Collection

NMS data were collected at baseline and recorded in electronic standardized case report forms (eCRFs). For all patients enrolled in the study, NMS were recorded by the clinicians by selecting items from a menu already available in the eCRF. The NMS listed on the menu had previously been selected from the main NMS symptoms described in the literature and had the approval of the Steering Committee members. In order to better identify the NMS burden, all clinicians checked the NMS impact and gravity from the medical charts and patient interviews. Then, following the categories described in the literature, NMS were labeled as attention disorders, cardiovascular symptoms, cognitive symptoms, fatigue, pain, respiratory symptoms, gastrointestinal symptoms, urinary symptoms, primary sensory symptoms, psychiatric symptoms, skin disorders, sleep disorders, and other non-motor symptoms.



Statistical Analyzes

Because of the observational and descriptive nature of the SYNAPSES study, the aims of the study were addressed using descriptive statistics. Descriptive statistics have been provided by tabulating absolute and relative frequency through two-way contingency tables. The relative frequencies were calculated on patients with missing and non-missing data. Stratifications by country were not predicted because no differences among countries were detected. Computations were performed using SAS® version 9.4.




RESULTS

From the initial 1,610 patients enrolled in the study, 1,589 (98.7%) were considered for this analysis. Males represent the majority of the sample (61.55%, n = 978), whereas females accounted for 38.45% (n = 611). The mean age of the entire sample was 68.41 (SD = 9.63) and the mean years from diagnosis was 7.94 (SD = 5.40). Out of this final sample, 1,406 patients (88.5%) reported at least one NMS. As shown in Table 1, considering the whole sample of patients, we found that sleep disorders and psychiatric symptoms were the most prevalent complaints, followed by fatigue, gastrointestinal symptoms, urinary symptoms, pain, and cognitive symptoms. In view of the gender-based analysis, psychiatric problems were highly frequent among women, whereas sleep problems were the most common NMS reported among men (see Table 2).


Table 1. Distribution of non-motor symptoms in idiopathic Parkinson's disease.
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Table 2. Distribution of non-motor symptoms in idiopathic Parkinson's disease blocking for gender.
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At least one NMS was present in ≥80% of patients in all H and Y stages, with the highest prevalence (≥90%) documented in H and Y stages 3–5 (see Table 3). For H and Y stages 1 and 2, sleep disorders, followed by psychiatric symptoms, were the most common NMS, whereas for H and Y stages 3–5, the more frequent NMS were psychiatric, followed by sleep disorders. Pain was the third most prevalent complaint in H and Y stages 4–5, whereas fatigue or gastrointestinal problems were the third most frequent symptoms in the other H and Y stages.


Table 3. Distribution of non-motor symptoms in idiopathic Parkinson's disease blocking for H and Y score.
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NMS were highly prevalent across all age groups, with at least one NMS being reported in more than 85% of patients independently of their age group (see Table 4). Moreover, as shown in Table 5, a high prevalence of NMS (>85%) was reported in all patients with a greater presence in the group of patients who had the disease for a longer period of time (92.1%). Psychiatric disorders and urinary symptoms were more frequent in patients with more years of PD diagnosis. Sleep problems were preeminent in all age groups and across all years after disease diagnosis.


Table 4. Distribution of non-motor symptoms in idiopathic Parkinson's Disease blocking for “enrollment age” (percentiles).
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Table 5. Distribution of non-motor symptoms in idiopathic Parkinson's disease blocking for “years from diagnosis” (percentiles).
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The distribution of NMS in PD for each of the cardinal motor symptoms (rigidity, bradykinesia, tremor, and postural instability) is presented in Supplementary Table 1. Sleep problems and psychiatric disorders were the most frequently observed symptoms independently of the presence of bradykinesia, rigidity, tremor, and postural instability.



DISCUSSION

In recent years, NMS have assumed an increasingly important role in the clinical characterization of PD due to their frequent and disabling nature, commonly affecting patients' and caregivers' well-being. Although the prevalence of NMS has been described previously (9, 11, 24), there are few studies primarily assessing this prevalence in motor fluctuating PD patients (22). Hence, the aim of the present study was to better recognize the NMS clinical burden in a very large group of motor fluctuating PD patients, obtained from clinical centers located in different European countries and primarily involved in treating PD patients.

The current study documented that almost all patients reported at least one NMS, with psychiatric disorders and sleep problems being the most frequent. The evidence that NMS are significantly present in PD patients was previously confirmed by another large population study (545 patients), carried out in six countries, where the number of concomitant NMS per patient ranged between 9 and 12 (24).

In our population, sleep problems were reported in up to 45% of patients, psychiatric symptoms in up to 43%, fatigue in around 25%, and the frequency of gastrointestinal and urinary symptoms ranged from 22 to 24%. Similarly, previous studies have documented a frequency of depression ranging from 10 to 45% (25–27), anxiety was reported in up to 40% (28–30), sleep problems in 40–98% of PD patients (16, 31, 32), fatigue ranged from 33 to 58% (11, 33, 34) and more than 60% of PD patients complained about urinary symptoms (11, 13, 24, 35).

Although patients with motor-fluctuations were exclusively enrolled, the results were consistent with previous studies including both motor fluctuating and non-fluctuating subjects (10–13). In particular, two large population studies have reported similar results. In the PRIAMO study, a cross-sectional investigation involving 1,072 PD patients at different motor stages, psychiatric symptoms were the most frequently reported (66.8%), followed by sleep disorders (64.1%), gastrointestinal symptoms and pain (61.0%), fatigue (58.1%), urinary symptoms (57.3%), and attention/memory deficits (44.7%) (11). In another multinational study, performed by Martinez-Martin et al., urinary symptoms were the most frequent (59%) followed by depression/anxiety (48%), attention/memory deficit (42%), and sleep problems (37%) (24).

Although our findings are substantially consistent with these previous studies, when we consider the frequency of the single individual symptoms some differences in prevalence could be observed. For instance, when compared with findings from previous studies, the frequency of pain and gastrointestinal and urinary symptoms were lower in the present study. This may be explained by some discrepancies in methodological aspects, including recruitment criteria and tools used to assess NMS. Consistently, previous studies assessed the NMS through a specific questionnaire, whereas in the current investigation no validated instrument was used since the NMS were collected by history and clinically based interviews.

Since gender-related differences in brain structure and function, as well as age-related physical changes, may lead to differences in the clinical expression of diseases, it is important to identify the spectrum and severity of NMS for males and females in order to provide a treatment targeting gender-based needs. In the present study, psychiatric symptoms were highly frequent among women, while the most common NMS among men was sleep disorders. Martinez-Martin et al. (36) have reported, in part, similar results. In particular, they found that women showed a higher frequency in several NMS, including depression/anxiety, cardiovascular symptoms, and the miscellaneous domain, while sexual–function-related symptoms prevailed in men.

Among the NMS in motor-fluctuating PD patients, in previous studies sleep problems were reported in 45–47% of patients at H and Y stages 1 and 2, representing the most common NMS in the early stages of the disease, followed by psychiatric disorders with a prevalence of 28% in stage 1 and 39% in stage 2. Conversely, evidence showed a high prevalence of psychiatric NMS, mainly depression, in the initial or even prodromal phase of PD (11). However, in the present study, psychiatric disorders (also counting some behavioral disturbances typical of the advanced stages of the disease, such as hallucinations and delirium) were the most frequent symptoms for the more severe H and Y stages 3–5, followed by sleep disorders. Furthermore, pain frequency and urinary symptoms increased with disease severity, whereas fatigue or gastrointestinal problems were more common symptoms across all disease stages. In particular, urinary symptoms were frequently reported (36.7%) at H and Y stages 4–5, which is consistent with previous studies (11, 24). This may in part be related to the natural onset of urinary disorders with increasing age.

These findings are in line overall with the observed relation between NMS and PD severity, with an increase of NMS with the progression and duration of the disease (11). Hence, these results suggest that NMS should target medical interventions in PD patients not only in the later stages of the disease but also in the earliest PD motor fluctuations.

The current study has some limitations that need to be addressed. First, no healthy controls or active controls (e.g., patients without motor fluctuation) were considered in order to assess the differences that exist when they are compared with PD patients. Second, the assessment of NMS was collected only at baseline from amnestic data and clinically based interviews, and thus, the lack of a validated disease-specific measure may have underestimated the frequency of some NMS. Third, since the study was conducted on patients who could receive safinamide, the majority of the patients were in the H and Y stages 2 and 3. Therefore, the frequency of NMS should be generalized with caution, especially in patients in advanced stages of the disease. Fourth, all the PD patients included were treated with dopamine agonists and/or levodopa, and the possible mediated effects of these drugs on NMS cannot be evaluated. Fifth, no data on higher brain function were evaluated. Although no differences among countries were detected, each country may choose different drug options (e.g., deciding not to use safinamide), which may influence the NMS prevalence and burden. Finally, the design of the study did not allow the assessment of non-motor fluctuations, and future studies are needed to assess the percentage of fluctuating NMS since they can be a determinant of quality of life in PD patients (37). Nonetheless, these limitations were counterbalanced by the large sample size of PD patients with motor fluctuations included across all stages and from different European outpatient clinics.

In conclusion, differences in the clinical manifestation of NMS by PD patients may have important implications in management and prognosis. The findings of the present multinational study reinforce the increasing need to also consider NMS in clinical practice and take into account their different prevalence across the stages of the disease, the influence of gender and the clinical PD characteristics.
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