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ABSTRACT

Introduction Chronic constipation worsens the quality
of life (QOL) of patients with Parkinson’s disease (PD).
Elobixibat, an ileal bile acid transporter inhibitor, is a
useful laxative, but its effect on chronic constipation in
patients with PD remains unclear. Therefore, we designed
a placebo-controlled, randomised, double-blind study to
investigate the efficacy and safety of elobixibat in patients
with PD with chronic constipation.

Methods and analysis The study will consist of

2-week observation and 4-week treatment periods.
Patients with clinically established PD will record the
status of spontaneous bowel movements and use of
rescue medications/concomitant medications in a Bowel
Movement Diary from the start of the observation period
at visit 1 (week —2). At visit 2 (week 0), patients will

be assessed for final registration based on the diary
records and physical examinations, and allocated to
either the elobixibat or placebo group. Daily intake of the
investigational drug will be recorded in the diary. Patients
will undergo laboratory tests and answer constipation-
related, PD-related and QOL-related questionnaires

at visits 2 and 4 (week 4). Subjective symptoms and
objective findings will be collected at visits 2, 3 (week 2)
and 4. Since patients’ motor function might be improved
by treatment of constipation, the use of dopamine
preparations will also be monitored. Bowel movement data
and other parameters will be compared between groups.
Safety information will be collected as adverse events,
specifically focusing on those occurring in association with
study conduct.

Ethics and dissemination This study will be conducted
in accordance with the Helsinki Declaration, the Clinical
Trials Act of the Japan Ministry of Health, Labour and

Strengths and limitations of this study

» The key strength of this study is its design as a
randomised, double-blind, placebo-controlled tri-
al to determine the efficacy and safety of elobixi-
bat for Parkinson’s disease patients with chronic
constipation.

» A further strength is that it will examine not only the
efficacy of elobixibat for Parkinson’s disease (PD)-
related constipation, but also its effects on quality of
life and movement in patients with PD.

» Because of the short study period (4-week adminis-
tration), the long-term efficacy and safety of elobixi-
bat may not be clarified.

» Bowel movement diary data might have limited
credibility because they are based on the patients’
subjective responses.

Welfare, and related laws and regulations. The study was
approved by the Juntendo University Certified Review
Board. The results will be disseminated through an online
study registry (Japan Registry of Clinical Trials), presented
at scientific conferences, and published in medical
journals.

Trial registration number JPRN-jRCTs031200172; Pre-
results.

INTRODUCTION
Parkinson’s disease (PD) is one of the most
common  neurodegenerative  disorders.

Whereas PD is commonly considered a move-
ment disorder, patients with PD have many
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difficulties with non-motor symptoms, such as dementia,
anxiety, sleep disturbance, and autonomic dysfunction.'
Chronic constipation is one of the common digestive
complications experienced by patients with PD even
before or at an early stage of disease progression, with its
frequency varying from 20% to 70% depending on the
definition.”® Since long-lasting constipation may decrease
quality of life (QOL) and be occasionally accompanied by
life-threatening intestinal perforation and/or megacolon
syndrome, it should be appropriately controlled.”

Multiple types of laxatives are conventionally available
for the treatment of chronic constipation, including bulk-
forming agents such as carmellose sodium and dioctyl
sodium sulfosuccinate, stimulants such as sennoside and
sodium picosulphate hydrate, and osmotic agents such
as cathartic salts (magnesium oxide and magnesium
sulphate). While stimulants and cathartic salts have been
widely used, stimulants may cause intractable constipa-
tion via drug resistance if used consecutively for a long
duration, and magnesium oxide may cause hypermag-
nesaemia in elderly patients and patients with kidney
malfunction.’

Recently, in addition to existing osmotic agents
(macrogol 4000 often in combination with electrolytes,
movicol, lactulose), new classes of laxatives have been
developed for chronic constipation, including epithe-
lial function transformation drugs (lubiprostone, lina-
clotide) and an ileal bile acid transporter (IBAT) inhibitor
(elobixibat).

However, the evidence for the effectiveness of laxa-
tives either conventional or recently developed for the
treatment of chronic constipation in patients with PD is
not extensive, except for macrogol and lubiprostone, a
chloride channel-2 activator, which have been shown to
be significantly efficacious over placebo in improving
bowel movement frequency.'” ' Although probiotics and
prebiotic fibre were also proposed to be useful for the
treatment of PD-related constipation,'® ¥ more evidence
for different classes of laxatives is needed to expand ther-
apeutic options for chronic constipation in patients with
PD.

Elobixibat is an inhibitor of IBAT, which is expressed
in the distal ileum. Bile acids escape the reabsorption
process via the action of this drug and then enter the large
intestinal lumen.'* The increased levels of bile acids may
interact with transmembrane G-protein-coupled receptor
(TGR5) molecules, leading to an influx of water and elec-
trolytes into the lumen. The bile acid-TGR5 interaction
also triggers serotonin release into the intestinal wall,
which activates intrinsic primary afferent neurons. This
leads to an interneuron-mediated activation of motor
neurons that finally activates large-intestinal motility,'”
inducing colonic high-amplitude propagated contrac-
tions.'® Recently, a large-scale, multicentre, randomised,
double-blind phase 3 study was conducted, revealing
that elobixibat resolved idiopathic chronic constipa-
tion with no serious safety concerns.'”” Elobixibat is
thus expected to be a novel option for the treatment of

chronic constipation on the basis of its mode of action
being totally different from those of the other existing
laxatives.' "

We are planning to conduct a study to examine the
efficacy and safety of elobixibat in patients with PD with
chronic constipation. The superiority of elobixibat over
placebo will be explored in a randomised, double-blind,
comparative study during 4-week daily administration of
the drug to eligible patients. The drug will also be evalu-
ated for its safety and potential impact on the underlying
PD condition. The study methodology is detailed in this
article.

METHODS AND ANALYSIS

The objective of this study is to explore a novel thera-
peutic option for chronic constipation in patients with
PD. The conduct of this study was approved by the
Juntendo University Certified Review Board.

Primary endpoints

The weekly frequency of spontaneous bowel movements
with no assistance from rescue therapies such as bisacodyl
suppositories, enema, disimpaction, etc (see below) will
be recorded during each 7-day segment of the treatment
period (week 0-1 up to week 3-4; see figure 1). Bowel
movements observed within 24 hours of suppository use
will not be counted. Changes in the frequency at visit
4 (week 4) from baseline (visit 2 /week 0; see figure 1)
will be compared between the elobixibat group and the
placebo group.

Secondary endpoints

Weekly changes from baseline in the frequency of spon-
taneous bowel movements and complete spontaneous
bowel movements (ie, no sensation of incomplete evacu-
ation) will be assessed throughout the treatment period
(visit 4/week 4; figure 1). Changes from baseline in stool
form will also be assessed up to week 4 using the Bristol
Scale.”

Use of rescue medication and questionnaire surveys
using the Japanese version of Patient Assessment of Consti-
pation Quality of Life (JPAC-QOL) 2! Movement Disorder
Society-Unified Parkinson’s Disease Rating Scale (MDS-
UPDRS),* Parkinson’s Disease Questionnaire-39 (PDQ-
39),% and Euro-Qol 5 dimension-5 level (EQ-5D-5L)***°
will be assessed. The use of dopamine preparations will
also be monitored, since the effectiveness of elobixibat in
improving constipation via increased levels of intestinal
bile acids may also improve small intestinal absorption of
the anti-Parkinsonian medications.

Subgroup analyses will be further performed for these
endpoints by the presence or absence of complications,
age (=or <65 years), Hoehn and Yahr scale (1-4), dura-
tion of the underlying disease (PD;>or <median), dose
equivalence of L-Dopa prior to elobixibat initiation, and
duration of chronic constipation (=or <20 years).
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Study period (6W) S
Washout .
Observation period 2W Treatment period (4W)
< ~N N
7 N 7
Bowel Movement Diary >
Week -2 | Week 0 | |Week 2 | | Week 4 |
Visit 1 Visit 2 Visit 3 Visit 4
Consent/temporary Exam./tests/eligibility Exam. Exam./ tests
registration Final regist./alloc./prescrip. Drug retrieval

Figure 1

Study outline. Wash-out: previous medications except for anti-parkinsonian medications will be washed out during

the observation period. Consent: written, informed consent exam. Physical examinations test: laboratory tests eligibility:
eligibility confirmed for study participation Alloc. Patient allocation to either treatment with elobixibat or with placebo Prescrip.
Prescription of the investigational medication according to patient allocation drug retrieval: unused/remaining investigational

medications will be retrieved.

Overall study design

This study is designed as a multicentre, randomised,
double-blind, placebo-controlled, parallel-group study at
three academic centres (Juntendo University Hospital,
Juntendo University Urayasu Hospital and Juntendo
University Nerima Hospital), in which patients with
PD with chronic constipation will preprandially receive
elobixibat (Goofice; EA Pharma, Tokyo, Japan) oritsindis-
tinguishable matched placebo once daily for 4weeks, and
the frequency of spontaneous bowel movements will be
compared between the patients receiving either elobix-
ibat or placebo. Safety information, including adverse
events (AEs) and discontinuation and interruption of the
investigational drugs, will also be collected.

The study will consist of two periods, the observation
period and the treatment period. It will be conducted
from 26 October 2020 (date of the first announcement
in the Japan Registry of Clinical Trials; jRCT) through 30
September 2022. As seen in figure 1, we plan two steps
for patient registration, temporary and final. At week -2
(visit 1) of the observation period, patients with PD will
be provided with detailed information about the study.
After providing written, informed consent for study
participation, they will be temporarily registered based
on the patient definitions (see below). Following the
observation period, the patients will be further assessed
for study participation at week 0 (visit 2). Once none of

the exclusion criteria are confirmed to be applicable, the
patients will be finally registered and assigned to either
the elobixibat group or the placebo group in a double-
blind manner (figure 1). The eligible patients will visit
their clinical sites twice more (visit 3 at week 2 and visit 4
at week 4) during the 4-week treatment period.

A bowel movement diary will be provided at week -2
(visit 1, see below) to each patient, once temporarily
registered. The patient will record drug use, bowel move-
ments, etc in the diary daily throughout the study period.

Patient definitions

Patients will be diagnosed as having PD in reference
to the diagnostic criteria defined by the International
Parkinson and Movement Disorder Society®® and must be
in stages 1-4 on the Hoehn and Yahr scale.?” The diag-
nosis of chronic constipation will be made referring to the
Rome IV-defined criteria.”®* Outpatients aged >20 years
at the time of informed consent must have two or more
of the following symptoms related to spontaneous bowel
movements from at least 6 months before consent: (1)<3
spontaneous bowel movements per week; (2) straining
frequency >25% of defecations; (3) frequency of lumpy
or hard stools>25% of defecations and (4) sensation of
incomplete evacuation >25% of defecations. Patients who
meet these criteria will be temporarily registered, once
written, informed consent is provided (figure 1).
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A patient with PD will be excluded at temporary regis-
tration if he/she: has (or is suspected to have) organic
constipation or dyschezia; is unable to use a rescue
medication (bisacodyl 10mg suppositories; Teleminsoft
Suppositories 10 mg, Cox Japan, Tokyo, Japan); currently
has serious kidney dysfunction (creatinine >2.00mg/dL),
serious hepatic dysfunction (total bilirubin >3.0mg/dL,
or AST or ALT>100U/L), or serious cardiac dysfunction;
has malignant tumour(s); has a history of hypersensitivity
to elobixibat; is taking bile acid preparations (ursode-
oxycholic acid, chenodeoxycholic acid), aluminium-
containing preparations (sucralfate hydrate, aldioxa,
etc), cholestyramine, colestimide, digoxin, dabigatran
etexilate mesylate or midazolam; has a Mini-Mental State
Examination score™ <26; or is considered ineligible by
the investigator or subinvestigator, hereinafter termed
(sub)investigator, for study participation because of safety
concerns, poor protocol compliance, etc. Female patients
will also be excluded if they are pregnant, breast feeding
or expecting pregnancy during the study period.

Patient exclusion is further scheduled at the final regis-
tration if one of the following cases applies to a patient
during the 2-week observation period: use of the rescue
medication (bisacodyl 10mg suppositories)=b times;

use of the rescue medication within 72 hours postbowel
movement; experience of spontaneous bowel movement
with mushy or watery stool according to Bristol Stool
Form Scale type 6 or 7;* or use of prohibited medica-
tions/therapies (see below).

Study procedures and schedule

Registration of study patients and their allocation to the
investigational drug will be performed via an internet-
mediated Interactive Web Response System (IWRS). The
(sub)investigator (or study-assigned coordinator) will
access the specific website for patient registration and
allocation using a specific ID and password, and complete
the necessary information about each anonymised
patient. Investigational drug allocation will be instantly
presented for each patient following eligibility judgement
(see below).

The schedule of this study is shown in figure 2.

The (sub)investigator will give detailed explanations of
this study to each patient with PD who meets the inclu-
sion criteria but not the exclusion criteria at visit 1 and
then obtain the patient’s written, informed consent on
a free will basis. The patient will be informed that he/
she may withdraw his/her consent for any reason and at

Observation period

Administration start Treatment period

Visit Visit 1 Visit 2 Visit 3 Visit 4
Date . - Day 1 Day 15 post Visit 2 Day 29 post Visit 2
(Allowance®) 14 days prior to Visit 2 (<5 days post-Visit 2) (<*+7days)) (<7 days) or discontinuation
Informed consent O
Eligibility confirmation (Temp.(r)egist, 9 (Final r(eDgist, 1)

Patient background O

Subjective symptoms/objective findings O O O
Physical examinations History/complications O

Physical examinations O O

Vital signs (blood pressure/pulse rate) O O

Use of investigational medication < >

Use of rescue/concomitant medication < >
Bowel Movement Diary

Bowel movement < >

Other therapy for constipation < >
Adverse events < >
JPAC-QOL @] O
MDS-UPDRS @] O
PDQ-39 O O
EQ-5D O O

Haematology O O
Laboratory tests

Blood chemistry O @]

Figure 2 Study schedule’ “Allowance denotes the time window allowed relative to the date of visit 1 for visit 2 and visit 2 for
visits 3 and 4. tTemporary registration for study participation. fFinal registration for study participation. EQ-5D, Euro-Qol 5
dimension, JPAC-QOL, Japanese version of Patient Assessment of Consti- pation Quality of Life, MDS-UPDRS, Movement
Disorder Society-Sponsored Revision of the Unified Parkinson‘s Disease Rating Scale, PDQ-39, Parkinson’s Disease

Questionnaire-39.
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any time during the study period. The (sub)investigator
will give the eligible patient a temporary identification
code and enter the patient’s background in the Eligibility
for Temporary Registration form of the electronic Case
Report Form (eCRF; see figures 1 and 2).

The bowel movement diary and rescue medication
(bisacodyl 10mg suppositories) will be provided to each
patient at temporary registration. The (sub)investigator
will instruct each patient how to complete the required
items in the diary.

At visit 2, the (sub)investigator will judge the eligibility
of each patient for final registration referring to the
exclusion criteria (see above) and enter the background
of qualified patients in the eligibility for final registra-
tion form of the eCRF. Once the patient’s eligibility is
confirmed, a final identification code will be assigned to
the patient, who will be then allocated randomly to treat-
ment group.

Drug allocation will be based on a stratified, permuted
block method with sex as an allocation factor. Satt Co
(Tokyo) will perform the allocation by preparing a drug
allocation table using IWRS. The study drugs will be
sealed with specific drug numbers and delivered to the
individual institutional sites according to the allocation
table. At the final registration of patients, the (sub)inves-
tigator will check the final identification code and the
specific number of randomly allocated investigational
drug for each qualified patient on the IWRS screen.
The specifically numbered drug will be provided to the
patient by the (sub)investigator at visit 2 and visit 3 for 2
weeks each time (3 tablets x 14 days), as described below.
The key code of the allocation table will be opened by
Satt after all study data have been locked.

The patient will start the 4-week treatment period with
once-daily, preprandial intake of 2 tablets of investiga-
tional drug (elobixibat 10mg) or its placebo. One tablet
may be added on the next day if no spontaneous bowel
movement is observed during the next 24 hours. If exces-
sive effectiveness or discomfort appears, the dosage may
be decreased at the direction of the (sub)investigator or
the patient’s judgement. Dose augmentation from one
tablet to three tablets will not be allowed. Interruption of
the investigational drug due to the occurrence of an AE
may be allowed at the direction of the (sub)investigator or
the patient’s judgement, but as-needed intake of the drug
based on bowel movement status will not be acceptable.
The drug may be restarted at the dose taken immediately
before interruption or at a lower dose. Inappropriately
long (27 consecutive days) or frequent (23 days per week
during two consecutive weeks) interruption of the drug
may lead to discontinuation of the patient from the study
at the (sub)investigator’s discretion.

Rescue and concomitant medications/therapies

Since this study is primarily planned to explore the effi-
cacy and safety of elobixibat as a laxative in patients with
PD, concomitant medications will be used throughout
the study period for parkinsonism except for Duodopa

pump therapy (Abbvie, North Chicago, Illinois, USA)
with levodopa/carbidopa hydrate intestinal gel. Bisacodyl
10mg suppositories may be used once to twice daily as a
rescue medication when no bowel movement is observed
for 72 or more consecutive hours, unless emergency use
is required.

Because of potential effects on the study results and/
or interpretation thereof, use of the following drugs or
therapies as concomitant medications will be prohib-
ited throughout the entire study period: laxatives other
than elobixibat such as magnesium hydroxide, sodium
picosulphate, sennosides, lubiprostone, linaclotide,
polyethylene glycol (macrogol 4000), etc; oriental medi-
cines for constipation (daiokanzoto extract, choijokito
extract, daisaikoto extract, etc); medicines indicated for
irritable bowel syndrome (IBS; ramosetron hydrochlo-
ride, polycarbophil calcium, trimebutine maleate, etc);
supplements or over-the-counter drugs to improve the
constipated condition; enema or intestinal lavage; lavage
solution for colonoscopy; drugs listed in the Precaution
section of the package insert of elobixibat (Goofice 5mg
tablets) as ‘with caution for concomitant use’ (bile acid
preparations such as ursodeoxycholic acid and chenode-
oxycholic acid, aluminium-containing antacids such as
sucralfate hydrate, aldioxa, etc, cholestyramine, choles-
timid, digoxin, dabigatran etexylate methanesulfonate,
and midazolam; other medicines or investigational drugs
being used in clinical trials; non-internal therapy for
constipation such as biofeedback therapy; disimpaction
and Duodopa pump therapy. The patient should self-
report in his/her bowel movement diary when any of the
drugs/agents/therapies listed above are used.

Discontinuation of the study

Participation of a recruited patient will be discon-
tinued if any of the following conditions is met: judged
difficult to continue due to the onset of an AE; ineligi-
bility confirmed after study initiation; lost to follow-up;
confirmed or suspected pregnancy; voluntary withdrawal;
repeated protocol violations; or any other reason for
which the (sub)investigator judges that discontinuation
would be necessary.

All study procedures will be discontinued if any of
the following conditions is met: the Institutional Review
Board of Juntendo University Hospital determines that
the study should be discontinued; the appearance of safety
concerns with potential impact on study progress; appear-
ance of incidents or information that may potentially lead
to impairment of ethical or scientific validity of the study;
or appearance of any other incidents or information that
may potentially lead to impairment of appropriateness of
study conduct and/or reliability of study results.

Observations and measurements

Patient background, medical history and complications,
and data of physical examinations will be collected at visit
1 (figure 2). On final judgement regarding study registra-
tion at visit 2, subjective symptoms and objective findings,
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medical history and complications, physical examinations
and vital signs will be recorded for the eligible patients.
Subjective symptoms and objective findings will be
collected twice more at visits 3 and 4. Physical examina-
tions and vital signs will also be recorded at visit 4. The
JPAC-QOL,*' MDS-UPDRS,*” PDQ-39% and EQ-5D-51.***
surveys and laboratory measurements (haematology and
blood chemistry) will be recorded at visits 2 and 4
(figure 2).

Each patient will receive a bowel movement diary
at visit 1 and will then record daily the status of bowel
movements (date, stool hardness based on the Bristol
scale” and sensation of incomplete evacuation), use of
rescue medication (date, dose of bisacodyl supposito-
ries) and concomitant medication (drugs for treatment
of PD-related motor symptoms; date, drug name, dose)
and treatment with non-investigational drugs and/or
therapy for constipation. If the patient enters the treat-
ment period, he/she will continue to record those items
and also record daily use of the investigational drug
(elobixibat or placebo; date and dose, that is, number of
tablets taken) in the diary starting at visit 2 up to the end
of study (visit 4). Discontinuation, if it occurs, should also
be recorded in the Diary with its date and reason.

Safety information

This study will specifically focus on AEs that are suspected
to have occurred in association with study conduct and
include any of study conduct-associated events, impair-
ments, deaths, infections, laboratory abnormalities and
symptoms.

The (sub)investigator will examine the patient for AEs
throughout the study period (figure 2) and on finding
an event, record in the patient’s eCRF its: name; onset
date; severity (mild, moderate or severe); seriousness
(non-serious or serious); defined category of serious-
ness (death, life-threatening, hospitalisation-initial or
prolonged, disability or permanent damage, an event
potentially leading to disability or permanent damage,
ill condition judged as serious in reference to the afore-
mentioned categories, or congenital anomaly or birth
defect); predictability (known or unknown); action
taken regarding the investigational drug (continuation,
interruption or discontinuation); outcome (recovered,
improving, not recovered, recovered with sequelae, died
or unknown); date of outcome; causal relationship with
use of the investigational drug (‘not related’ or grades
other than ‘not related’; suspected factor(s) other than
the investigational drug should be recorded if judged
‘not related’).

Study population and statistical analysis

Based on the efficacy assessment of elobixibat vs placebo
in phase 2 and phase 3 clinical trials conducted in
Japanese patients with chronic constipation,17 192 the
expected effect size was calculated as 3.06 (5.66 for elobix-
ibat 10mg vs 2.60 for placebo) with a common SD of 4.15.
Accordingly, we estimated a sample size of 40 patients for

each group for 90% detection power at a two-sided signif-
icance level of 5%. Assuming a drop-out rate of 20%, we
plan to recruit 100 patients with PD with chronic consti-
pation in this study.

The full analysis set (FAS) is defined as the randomised
population receiving at least one dose of the investiga-
tional drug with any measurement with regard to efficacy
assessment. To ensure the robustness of study results, we
also define a per-protocol set as the population after the
patients are excluded from the FAS due to any of the
following reasons: any of the inclusion criteria inappli-
cable or any of the exclusion criteria applicable; a patient
receiving the investigational drug with a non-allocated
drug number; a patient receiving prohibited concomitant
medications or therapies; a patient deemed to be inappro-
priate for study participation due to low drug compliance,
lost to follow-up, lack of measurements, etc. The safety
analysis set is defined as a population receiving at least
one dose of the investigational drug after randomisation.

Continuous variables and categorical variables will be
presented as mean+SD and as frequencies and percent-
ages, respectively. Summary statistics may include medians
and quartiles, as appropriate. Comparisons will be made
for primary outcomes between the elobixibat group and
the placebo group by analysis of covariance using baseline
values and sex as covariates. Adjusted means with 95% CIs
and p values will be presented at a two-sided significance
level of 5%. Within-group variations will be assessed by
paired t-tests. Missing values will be imputed by the last
observation carried forward (LOCF) method. Safety data
will be shown as frequencies and percentages by group
and individual event.

Patient and public involvement

No formal patient advisory committee was established,
and there was no patient or public involvement in the
design and planning of the study.

Ethics and dissemination

This study will be conducted according to the protocol
that has been prepared in accordance with the Declara-
tion of Helsinki, Clinical Trials Act of the Japan Ministry
of Health, Labour and Welfare, and related laws and regu-
lations. Each study patient will be anonymously identified
by a specific identification code and hence protected
against privacy invasion. The information and data of
each patient will be used exclusively for the study purpose
and will never be disseminated outside the study.

Asa coordinating centre, SRD will share necessary infor-
mation related to this study at the participating medical
organisations in this study, conduct operations aimed at
facilitating this study, and provide support to investiga-
tors. Data management and monitoring are conducted
by Juntendo Clinical Research and Trial Center, Juntendo
University Hospital. Details are specified in the Data
Management Plan and Monitoring Plan.

If a serious health hazard arises due to participation
in this study, coverage benefits can be received from
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insurance carried by a principal investigator, provided,
however, that compensation may be reduced or not
compensated if it is proven that the health hazard was
caused by the research subject’s own wilful act or gross
negligence. In addition, if there is no causal relation-
ship between the newly occurring health hazard and
the deterioration of the originally affected disease, it is
not covered by compensation. After completion of the
study by each research subject, the investigators will make
efforts to provide the best medical care obtained from the
results of the research.

The results obtained from this study will be dissem-
inated through an online study registry (Japan Registry
of Clinical Trials). The results will also be presented at
relevant scientific conferences, such as a professional
congress for movement disorders and PD and in relevant
medical journals.

DISCUSSION AND DISSEMINATION

PD treatment is usually focused on the amelioration
of movement dysfunction. However, patients with PD
have many non-motor symptoms, especially autonomic
dysfunction. Chronic constipation has been considered
one of the troublesome symptoms affecting the QOL of
patients with PD, and it may even be life-threatening.
Although fermented milk products containing probi-
otics and prebiotic fibres may have a favourable effect on
PD-related constipation, they will not be available as laxa-
tives. Although multiple classes of laxatives are available,
there is little evidence supporting their use for PD-related
constipation. An evidence-based medicine review' recom-
mends only three drugs/foods for PD-related constipa-
tion, including macrogol, lubiprostone and probiotics/
prebiotic fibres. Two laxatives are considered ‘likely
efficacious’ and ‘possibly useful’ for the treatment of
constipation in patients with PD based on the quality of
randomised, controlled trials.

As mentioned above, gastrointestinal dysfunction is
known to have one of the highest prevalences among
the non-motor symptoms of PD. In addition, chronic
constipation is known to be the earliest symptom of the
prodromal phase of PD.” Furthermore, IBS is known to
be one of the prodromal gastrointestinal symptoms.* It
has been reported that chronic constipation in PD might
be caused by multiple mechanisms, including decreased
colonic motility, reflex inability of the pelvic floor muscles
during attempted defecation and IBS.” ° However, the
precise mechanisms underlying constipation remain
unknown. Thus, the same treatment algorithm used in
patients with idiopathic chronic constipation should be
recommended for constipation occurring in patients with
PD.? Elobixibat is a highly potent selective IBAT inhib-
itor that results in excess bile acids in the colon, which
is associated with increased water influx from the colon
and colon motility via an interaction with TGR5." These
action mechanisms produce favourable effects on idio-
pathic chronic constipation and IBS."” Considering the

effectiveness of macrogol and lubiprostone against PD-ac-
companying constipation, elobixibat is also expected to
improve this condition. This study will provide the first
evidence of whether elobixibat is a useful treatment for
chronic constipation in patients with PD, as has already
been demonstrated for idiopathic chronic constipation.

We believe the randomised, clinical study proposed
here will be useful for expanding treatment options for
PD-related constipation in an evidence-based manner.

The study findings will be presented at relevant confer-
ences and published in a peerreviewed journal.
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