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Abstract: Despite the fact that nonmotor symptoms (NMS) like gastrointestinal (GI) com-

plaints are frequently reported in Parkinson’s disease (PD), no therapeutic guidelines are 

available. This study aimed to manage some lower GI-NMS in a group of patients with PD. 

A total of 40 patients (17 males, 23 females; mean age 76.05±2.09 years) were randomly 

selected for this study. Patients were confirmed to have PD (modified Hoehn–Yars scale: 

2.075±0.4) who had undergone levodopa or dopamine agonist treatment. In the non-motor 

symptoms questionnaire (NMS-Quest), regarding GI complaints, the following were recorded: 

abdominal pain, bloating, and constipation of mild-to-moderate severity. Laboratory stud-

ies, abdominal ultrasound, and upper and lower digestive endoscopies were performed to 

rule out organic issues. All patients increased their water intake to 2 L/d and alimentary 

fiber to 20–25 g/d. Twenty patients received trimebutine 200 mg three times daily half an 

hour before meals. The other 20 patients received probiotics (60 mg per-tablet of two lactic 

bacteria: Lactobacillus acidophilus and Bifidobacterium infantis), 2×/d, 1 hour after meals 

for 3 months along with the reassessment of GI complaints. Our results demonstrated that 

there were significant statistical differences in all assessed symptoms in the first group: 

1.55±0.51 vs 0.6±0.5 (P,0.0001) for abdominal pain; 1.6±0.5 vs 0.45±0.51 (P,0.0001) for 

bloating; and 1.5±0.51 vs 0.85±0.67 (P=0.0014) for constipation with incomplete defeca-

tion. The second group displayed statistical differences only for abdominal pain 1.45±0.51 

vs 1.05±0.69 (P=0.00432) and bloating 1.4±0.5 vs 0.3±0.47 (P,0.0001). For constipation 

with incomplete defecation, there was a slight improvement. Thus, there was no significant 

statistical difference: 1.35±0.49 vs 1.15±0.49 (P=0.2040). In conclusion, lower GI-NMS are 

frequently present, isolated or associated with other autonomic issues, even before the diag-

nosis of PD. Treatment with probiotics could improve abdominal pain and bloating as much 

as with trimebutine, but less for constipation with incomplete evacuation, where trimebutine 

showed better results.

Keywords: PD, lower GI-NMS, probiotics, prokinetics, trimebutine

Background
Parkinson’s disease (PD), as a common neurodegenerative disease, is characterized 

by motor issues like tremor at rest, rigidity, bradykinesia, and also by various types 

of nonmotor symptoms (NMS).1

NMS may show at any stage of the disease. Sometimes, they are reported before 

the onset of specific motor disturbances of PD. NMS are a supplementary burden and 

are often very difficult to manage satisfactorily. They have even greater significance 

when assessed by quality-of-life measures and institutionalization rates.2

Some of NMS are classified as neuropsychiatric problems (depression, anxiety, 

sleep disorders, and cognitive impairment), while others are being included in the 
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autonomic dysfunction category of the non-motor symptoms 

questionnaire (NMS-Quest).3

The autonomic problems of PD manifest as nonmotor 

features including gastrointestinal (GI) and urinary dysfunc-

tion. Autonomic problems also include a variety of other 

aspects, such as sweating, sexual dysfunction, and drooling, 

which represent additional features lowering the quality of 

life of these patients.4

GI dysfunction can be observed in patients who complain 

about disturbances of intestinal habit with constipation, 

bloating, flatulence, and abdominal pain. Consequently, some 

studies reported a high prevalence of constipation (58%) 

among patients with PD.5,6

Despite the fact that NMS-like GI dysfunction is 

frequently reported in PD, no therapeutic guidelines are yet 

available.

Objective
The aim of this study was to attempt the management of NMS 

of lower GI complaints in a group of patients with PD.

Patients and methods
research participants
A total of 40 patients (17 males, 23 females; mean age 

76.05±2.09 years) were randomly selected for this study 

between 2013 and 2014.7 They were confirmed to have 

PD (modified Hoehn–Yars scale: 2.075±0.4) and had been 

treated with levodopa or dopamine agonists. At the NMS-

Quest the following GI complaints were recorded: abdominal 

pain, bloating, constipation with sensation of incomplete 

defecation.

In the first group, the study population included seven 

males (35%) and 13 females (65%). They had a mean age of 

75.65±9.66 years, with 14 living in urban areas (70%) and 

six living in rural areas (30%).

The second group consisted of ten males (50%) and ten 

females (50%). Eleven were from urban location (55%), 

while nine from rural location (45%), with a mean age of 

69.80±5.64 years.

All participants had good access to medical support for 

the duration of this study.

The study was approved by the ethical Board of the Uni-

versity of Medicine and Pharmacy “Victor Babes” Timisoara. 

Written informed consent was obtained from all participants 

before the commencement of the study.

Data recording and study design
A thorough clinical examination was performed. All patients 

were assessed by the same two doctors (neurologist and 

gastroenterologist) at the time of the data collection. The 

record obtained included information on disease duration 

and clinical onset, neurological therapy, disease sever-

ity assessment, NMS (duration and severity), and other 

comorbidities.

Subsequently, a scoring of the symptoms was set using a 

scale from 0 to 3, with 0 indicating no symptoms, 1 indicating 

mild symptoms, 2 indicating moderate symptoms, and 

3 indicating severe symptoms.

Inclusion criteria
The inclusion criteria included the following: patients with 

PD irrespective of the severity or duration of the disease, 

already treated with the specific drugs such as levodopa or 

dopaminergic agonists, having mild-to-moderate GI symp-

toms, and not having any signs of organic digestive disease. 

Other factors were: negative Helicobacter pylori antigen, 

negative giardia antigen, negative coproparasitologic exami-

nations, negative hemoccult test, and calprotectin levels in 

normal ranges.

exclusion criteria
Patients with severe heart, liver, or kidney conditions; cancer; 

diabetes mellitus; and thyroid issues were excluded from 

the study.

Patients underwent the following laboratory examinations: 

blood smear, serum ferritin, C-reactive protein, transami-

nases (alanine aminotransferase), international normal-

ized ratio, fasting glucose, total cholesterol, triglycerides, 

thyroid-stimulating hormone, creatinine, urine and stool 

examinations (coproparasitological, H. pylori antigen, 

Giardia lamblia antigen, hemoccult test, and calprotectin), 

abdominal ultrasonography with a high-resolution General 

Electric ultrasound machine, upper digestive endoscopy, 

and colonoscopy (Karl Storz; Olympus, Tokyo, Japan). 

However, the colonoscopy was aimed to rule out organic 

digestive issues.

All patients increased their fluid intake to 2 L/d and 

augment dietary fiber in the range of 20–25 g/d. Patients 

were randomly assigned into two groups. Twenty patients 

received trimebutine 200 mg three times daily half an hour 

before meals, while the other 20 received probiotics (60 mg 

as a mixture of two lactic bacteria: Lactobacillus acidophilus 

and Bifidobacterium infantis), 2×/day, 1 hour after meals. 

The treatment began during hospitalization and continued 

in outpatient care for 3 months. No side effects or dropout 

cases were recorded.

Scoring of the severity of the symptoms was done before 

and after the completion of the therapy.
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statistical analysis
GraphPad InStat 3 and Graph Pad Prism 6 software 

(GraphPad Software, Inc., La Jolla, CA, USA) were used 

with the panel for continuous data. This was accompanied 

with descriptive statistics and calculation of mean values 

and standard deviation. The unpaired t-test was run for 

statistical distribution and interpretation of P-values with 

confidence interval =95% to set the statistical significance. 

Nonparametric Spearman correlation test was also used, with 

the calculation of r coefficient to quantify the magnitude and 

direction of correlation, if any.

Results
The baseline clinical data are listed in Table 1. These were 

presented as the mean values and the standard deviation. 

However, no statistically significant differences between the 

two groups was observed (P.0.001).

The presence of the GI symptoms either prior to, or after 

the diagnosis of PD is illustrated in Figures 1 and 2.

Consequently, the relationship between the onset of GI 

complaints of constipation with incomplete evacuation, 

occurred long before the diagnosis of PD. This was such 

that in both groups, patients recorded symptoms that existed 

before the neurological diagnosis (75% in the first group 

versus 85% in the second group). The other symptoms were 

noticed either prior to or after the PD was diagnosed.

As can be seen from Table 2, at the start of this study, 

there was no statistical difference concerning the severity 

of symptoms between the two groups. After completing 

the therapy, the same situation was recorded: ie, no 

statistically significant difference between the two groups 

was observed.

The presence of other autonomic NMS like dysphagia, 

nausea, urinary urgency, nocturia, orthostatic hypotension, 

and excessive sweating at the time of PD diagnosis is shown 

in Figure 3.

It is clearly seen that nausea and dysphagia were very 

frequently associated with NMS. About 75% of patients from 

the first group and 70% of patients from the second group had 

nausea. Dysphagia was recorded in 50% of the patients from 

the first group and in 40% of the patients from the second 

group. The other symptoms such as urinary urgency, nocturia, 

orthostatic hypotension, and excessive sweating were present 

in less than 35% of all the patients.

Table 1 The patients’ baseline data

Characteristics First group Second group P-value

Age, years 75.65±9.66 69.80±5.64 0.0247
Duration of PD, years 7.5±1.93 7.05±1.54 0.4204

scoring of PD 1.9±0.38 2.15±0.46 0.0703

hemoglobin, g/dl 12.58±1.85 12.845±1.74 0.6444

leukocytes (×103/microl) 7.89±2.54×103 7.975±1.77×103 0.9031

Platelets (×103/microl) 223.91±46.98×103 189.80±36.49×103 0.0151

CrP (mg/dl) 0.585±0.25 0.665±0.23 0.3115

Inr (IU) 1.1305±0.21 1.0745±0.133 0.3280

AlAT (IU/l) 27.45±12.33 19.35±6.8 0.0141

Fasting blood sugar (mg/dl) 95.95±6.17 95.65±7.58 0.8916

Total cholesterol (mg/dl) 172.70±42.17 180.20±34.32 0.5409

Triglycerides (mg/dl) 110.10±25.63 107.20±35.28 0.7678

Creatinin (mg/dl) 1.015±0.176 0.9±0.192 0.5530

Ferritin (mg/dl) 109.50±34.67 87.25±42.14 0.0761

Tsh (μIU/ml) 3.055±0.56 3.290±0.72 0.2597
Calprotectin (IU) 42.55±9.85 44.55±9.37 0.5145

Notes: Data are presented as mean ± standard deviation. First group consisted of 20 PD patients with gI-nMs that received Trimebutine 200 mg three times per day. 
second group consisted of 20 PD patients with gI-nMs, treated with probiotics.
Abbreviations: PD, Parkinson’s disease; CrP, C-reactive protein; Inr, international normalized ratio; AlAT, alanine aminotransferase; Tsh, thyroid-stimulating hormone; 
gI-nMs, gastrointestinal nonmotor symptoms.

Figure 1 Presence of GI symptoms in first group: prior to and after the PD diagnosis.
Note: First group consisted of 20 PD patients with gI-nMs that received 
Trimebutine 200 mg three times per day.
Abbreviations: gI, gastrointestinal; PD, Parkinson’s disease; nMs, nonmotor symptoms.
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At the beginning of the study, some patients exhibited 

many different autonomic NMS associated with GI symp-

toms, which are illustrated in Figures 4 and 5.

The other NMS associated with GI complaints were 

present at different ranges: 20%–25% of the patients 

had more than one autonomic complaint, 15%–25% had 

more than two complaints, and 10% had more than three 

complaints. In the first group, there was one patient with four 

more autonomic issues.

From the point of view of therapeutic results, as shown in 

Figure 6, we can easily observe that the first group showed 

statistically significant differences in all assessed symptoms. 

Thus, this shows good improvement after therapy.

Abdominal pain was significantly alleviated. In addi-

tion, scoring severity was improved, with the complaint 

intensity decreasing from 1.55±0.51 to 0.6±0.5 points 

(P,0.0001).

The next symptom assessed was bloating. This also shows 

an improvement from 1.6±0.5 points at initial scoring to 

0.45±0.51 points after completion of therapy (P,0.0001).

Incomplete defecation evaluated prior to therapy showed 

a scoring of 1.5±0.51 points. After administering prokinetics, 

we recorded an important decrease to 0.85±0.67 points 

(P=0.0014).

Results observed in the second group (treated with 

probiotics), as illustrated in Figure 7, showed statistical 

differences only for abdominal pain: 1.45±0.51 points vs 

1.05±0.69 points (P=0.00432). Regarding bloating, the dif-

ferences were statistically very significant: 1.4±0.5 points 

vs 0.3±0.47 points (P,0.0001). Thus, the outcome for this 

symptom is very promising.

However, for incomplete defecation, there was no statisti-

cally significant difference: 1.35±0.49 points vs 1.15±0.49 

points (P=0.2040).

Concerning the first group, there was no correlation 

between patient age and PD scoring r=0.02785 (P=0.7835 

not statistically significant), between PD scoring and duration 

of disease r=0.9842 (P=0.33 not statistically significant), and 

between the onset of the disease and the intensity of the con-

stipation with incomplete evacuation r=0.0078 (P=0.878).

Similar results were seen in the second group: age and 

PD scoring: r=0.01848 (P=0.9099), PD scoring and dura-

tion of disease: r=0.1609 (P=0.3213), and the onset of the 

disease and the intensity of the constipation with incomplete 

evacuation: r=0.0056 (P=0.73).

Discussion
The importance of NMS in patients with PD has gained a 

greater awareness in recent years.8 GI-NMS when assessed 

could be very frequent and has been estimated in some studies 

at the range of 75% in advanced PD patients.9 Lower GI 

symptoms such as constipation are very frequent in patients 

with PD. However, in some authors’ opinions, they are likely 

to worsen with advancing age. Some studies reported a pos-

sible increase of constipation severity related to PD severity 

and duration.10

Our results did not confirm a clear correlation between 

the duration and the severity of PD with severity of constipa-

tion. This is probably because we had no cases of advanced 

or severe PD.

In addition, a number of papers reported an increased 

incidence of other NMS, either an autonomic or a neuro-

psychiatric domain issue.11,12

Figure 2 Presence of gI symptoms in second group: prior to and after the PD 
diagnosis.
Note: second group consisted of 20 PD patients with gI-nMs, treated with 
probiotics.
Abbreviations: gI, gastrointestinal; PD, Parkinson’s disease; nMs, nonmotor symptoms.

Table 2 The severity of symptoms before and after therapy

Symptoms Before After

First group Second group P-value First group Second group P-value

Abdominal pain 1.55±0.51 1.45±0.51 0.5389 0.6±0.52 1.05±0.69 0.0234
Bloating 1.6±0.5 1.4±0.5 0.2136 0.45±0.51 0.3±0.47 0.3385
Constipation 1.5±0.51 1.35±0.49 0.3489 0.85±0.67 1.15±0.49 0.1143

Notes: Data are presented as mean ± standard deviation. First group consisted of 20 PD patients with gI-nMs that received Trimebutine 200 mg three times per day. 
second group consisted of 20 PD patients with gI-nMs, treated with probiotics.
Abbreviations: PD, Parkinson’s disease; gI-nMs, gastrointestinal nonmotor symptoms.
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In this study, we did observe that many patients exhibited 

other kinds of NMS at the time of PD diagnosis, with the 

most frequent being nausea and dysphagia. Other symptoms 

like urinary urgency, nocturia, orthostatic hypotension, and 

excessive sweating were only recorded sporadically. Almost 

half the patients also experienced other associated autonomic 

disorders.

Even if constipation is probably the most common 

nonmotor GI symptom with about half of PD patients expe-

riencing it, there is no consensus of opinion regarding this 

matter. However, there are authors advocating that some of 

the symptoms such as sialorrhea and constipation may occur 

at later stages of the disease as opposed to major symptoms 

like orthostatic hypotension, which is one of the earlier signs 

or symptoms.13

In contrast to the general view, we consider the fact that 

constipation can predate the motor onset of PD. In addition, 

some evidence has shown that men who have bowel move-

ments less than once daily compared with two or more times 

daily have a four times higher risk of PD after a mean time 

of 10 years.14,15

In our study, the patient’s history clearly showed that 

constipation was present in both groups. This was seen 

in the vast majority long before the diagnosis of PD. It 

is possible that the severity of constipation can increase 

with the advancement of severity and duration of PD. 

Eventually, it increases, leading to complications such as 

pseudo-obstruction and megacolon. Drugs used for PD, 

including the anticholinergics, can also exacerbate consti-

pation. Autonomic symptoms may be due to the abnormal 

deposition of α-synuclein aggregates in a number of key 

autonomic regulatory areas (namely, the hypothalamus, 

parabrachial nucleus, intermediate reticular zone of the 

medulla, locus coeruleus, and raphe), preganglionic 

parasympathetic, and also in the paravertebral autonomic 

ganglia autonomic ganglia, which could directly cause 

symptoms. Nevertheless, it should be noted that antipar-

kinsonian medications might also play a role. Dopamin-

ergic receptors are widely distributed throughout both 

the central and peripheral autonomic nervous systems. 

In addition, dopamine lowers systemic blood pressure by 

decreasing catecholamine release and reducing gastric 

migrating motor complex and gastric motility; however, 

it may increase colonic motor activity.16

At this point, while the evolution of motor symptoms has 

been well characterized, an understanding of GI-NMS is still 

not so clear. From a clinical point of view, there is also an 

important heterogeneity among patients; little is yet known 

about the NMS progression.17

This matter is also complicated by the fact that the dop-

aminergic treatment used for the motor symptoms of PD can 

cause or worsen a number of NMS, including orthostatic 

hypotension, nausea, sleep disturbances, hallucinations, or 

impulsive–compulsive NMS behaviors.18

Therefore, the changes that underlie the NMS still remain 

unclear and are not treated effectively with dopamine-based 

drug therapies.19 Concerning the management of GI-NMS, 

there is not much information that has been made available. 

Apart from a well-balanced diet with plenty of fiber (in the 

Figure 3 Other nMs associated with gI symptoms.
Abbreviations: gI, gastrointestinal; nMs, nonmotor symptoms.

Figure 4 Multiple different autonomic NMS in the first group population.
Note: First group consisted of 20 PD patients with gI-nMs that received 
Trimebutine 200 mg three times per day.
Abbreviations: gI, gastrointestinal; nMs, nonmotor symptoms; PD, Parkinson’s 
disease.

Figure 5 Multiple different autonomic nMs in the second group population.
Note: second group consisted of 20 PD patients with gI-nMs, treated with probiotics.
Abbreviations: gI, gastrointestinal; nMs, nonmotor symptoms; PD, Parkinson’s 
disease.
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Figure 6 The outcome in the first group.
Note:  First group consisted of 20 PD patients with GI-NMS that received Trimebutine 200 mg three times per day. For each patient there are two columns: the first column 
(left side) represents the symptoms before treatment; the second column (right side) represents the symptoms after treatment.
Abbreviations: PD, Parkinson’s disease; gI-nMs, gastrointestinal nonmotor symptoms.

Figure 7 The outcome in the second group.
Note: Second group consisted of 20 PD patients with GI-NMS, treated with probiotics. For each patient there are two columns: the first column (left side) represents the 
symptoms before treatment; the second column (right side) represents the symptoms after treatment.
Abbreviations: PD, Parkinson’s disease; gI-nMs, gastrointestinal nonmotor symptoms.

range of 20–35 g daily) and fluid intake, macrogol can be 

used to treat constipation.20,21

Therefore, one of the questions that was raised regarding 

macrogol is: Could this compound that acts as an osmotic 

substance be taken as a long-standing therapy? What about 

GI side effects like augmentation of bloating and borboryg-

mus that already exist, and sometimes more abdominal pain, 

nausea, and vomiting?

There are some studies advocating the good results after 

prokinetics, like domperidone in mitigating dyspepsia, 

which is secondary to gastric motility disorders; however, 

no sustainable data have been recorded regarding the effects 

of prokinetics on intestinal motility disorders as NMS in PD 

patients.22

Although it is possible that there are nonmotor GI com-

plaints in PD patients and functional bowel disorders like 

irritable bowel syndrome (IBS), we did not apply Rome III 

criteria for the assessment of functional constipation because 

this classification has its own limitations.23

We considered that NMS-Quest with its section dedi-

cated to constipation description would be more appropri-

ate in the evaluation of cases with neurological conditions. 
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Considering the fact that this study was designed for PD 

patients who are having minor GI symptoms, we made the  

decision to use some drugs and nutritional supplements 

that are already used for symptom management in patients 

with IBS.

In a meta-analysis published in 2007, the significant 

treatment benefit in favor of prokinetic agents, including 

trimebutine, in patients with functional dyspepsia was clearly 

highlighted.24

Trimebutine is a therapeutic agent prescribed mostly in 

patients with functional dyspepsia, IBS, chronic constipation, 

and other functional GI disorders. This is due to its effect on 

the regulation of the motility of the digestive system acting on 

the GI tract via 1) an agonist effect on peripheral mu, kappa, 

and delta opiate receptors and 2) releasing of GI peptides such 

as motilin and the modulation of the release of other peptides, 

including vasoactive intestinal peptide, gastrin, and glucagon. 

Trimebutine accelerates gastric emptying, induces premature 

phase III of the migrating motor complex in the intestine, and 

modulates the contractile activity of the colon.25

We were also encouraged by our previous data, where 

we studied some upper GI-NMS in patients with PD and 

dyspeptic complaints, with promising outcome seen in 

patients treated with trimebutine.26

This study showed promising results of prokinetics like 

trimebutine in the management of some mild-to-moderate 

lower GI-NMS like constipation, bloating, and abdominal 

pain.

Recent data presented an interesting hypothesis regarding 

the brain–gut axis that could be modulated by the gut micro-

biota via immunological, neuroendocrine, and direct neural 

mechanisms.27 In this review, there are authors suggesting 

that gut microbiota could be a potential biomarker for the 

predictability of motor PD phenotype.28 So far, gut microbiota 

has been studied more as a pathogenic pathway related to PD 

or as a possible biomarker for particular phenotypes in PD, 

and less as a potential target for therapeutic purpose.

At this point, we are aware of the existence of one pilot 

study using probiotics as a single strain. L. casei Shirota, from 

fermented milk, addressed the management of constipation in 

PD patients and significantly improved stool consistency and 

bowel habits.29 In this regard, using probiotics to rebalance 

a dysregulated gut microbiome in patients with PD seemed 

to be reasonable. Our experience with probiotics was very 

encouraging, as it showed good results in mitigating some 

GI symptoms like bloating and abdominal pain.

It would be very interesting also, to assess the charac-

teristics of each individual’s microbiome before and after 

long-term usage of probiotics, to observe if those changes 

could interfere with other symptoms and signs that charac-

terize PD.

It could be possible that association of prokinetics with 

probiotics is much more beneficial to a certain category of 

patients. It is hard to anticipate and evaluate if this schedule 

of treatment would be satisfactory enough in improving more 

severe lower GI-NMS.

Limitations
This study has limitations related to the relatively small 

cohort of patients with PD and lower GI-NMS. Another 

aspect that could also be considered as a limitation is the 

fact that we enrolled only patients with mild-to-moderate 

severity of the GI-NMS. This experience should be extended 

to attempt managing more severe lower GI complaints in 

PD patients, and should ideally be addressed in further 

discussions and debates.

Conclusion
On the basis of our results, lower GI-NMS are frequently 

present, alone or associated with other autonomic issues. 

Thus, many of them were recorded long before the diagnosis 

of PD. The treatment with trimebutine showed promising 

results in alleviating all assessed symptoms. However, 

probiotics also showed good potential in mitigating many 

abdominal complaints.
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